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FISH-CULTURAL  INVESTIGATIONS  IN  MONTANA,  WYOMING,  AND  TEXAS. 


INTRODUCTORY. 

The  investigations  covered  by  tlie  accompanying  reports  of  Prof.  Barton  W. 
Evennann,  assistant  in  the  Division  of  Scientific  Jn([niry,  entitled  *^A  Reconnaissance 
of  the  Streams  and  Lakes  of  Western  Montana  and  Northwestern  Wyoming,"  and 
"  Rejmrt  upon  Investigations  made  in  Texas  in  1891,"  were  undertaken  in  compliance 
with  instructions  from  Congress  in  an  act  approved  Marcli  3,  1891,  as  follows: 

Fish-hatchery  in  the  Rocky  Mountain  region  and  (hdf  States:  For  iiivestigatiou  reHpectiiig  the  advisa- 
bility of  estabUHbiug  a  iish-batching  station  in  tbc  Rocky  Mountain  region  in  the  States  of  Montana 
or  Wyoming,  and  also  a  station  in  the  Gulf  States,  one  thousand  dollars,  each;  in  all,  two  thousand 
doUars. 

These  reports  were  transmitted  to  Congress  in  February,  1892,  and  were  ])rint(»d 
as  Senate  Miscellaneous  Document  No.  65,  Fifty-second  Congress,  first  session.  The 
importance  of  the  information  conveyed  in  them  has  made  it  desirable  that  they  should 
be  put  in  a  form  that  will  permit  of  wider  circulation,  and  they  accordingly  are  pre- 
sented as  articles  of  the  Bulletin. 

The  direct  object  of  the  investigations  was  for  the  purpose  of  determining  the  best 
locations  for  fish-cultural  oi)erations  in  the  regions  mentioned,  but  their  scope  w  as  made 
more  comprehensive  for  reasons  which  are  obvious.  The  character  of  the  fish-cultural 
operations  which  may  be  profitably  undertaken  in  any  region  varies  with  climatic 
conditions  and  with  the  physical,  chemical,  and  biotic  features  of  its  waters.  These 
factors  must  be  more  or  less  accurately  known  in  order  to  determine  the  extent  and 
nature  of  the  fish-cultural  installation  needed  and  to  direct  advantageously  the  stocking 
of  the  waters  in  the  interest  of  which  a  station  is  sought  to  be  established. 

In  Montana  and  Wyoming  the  field  explorations  were  begun  at  Helena,  Montana, 
July  18,  1891,  and  continued  until  August  27 ;  in  Texas  they  commenced  November 
J2  and  were  prosecuted  until  December  7. 

The  field  of  investigation,  both  in  the  Rocky  Mountain  region  and  in  Texas,  wa-s 
limited;  it  was  not  practicable,  nor  was  it  necessary  for  the  particular  x)urpose  to  be 
accomplished,  to  explore  the  entire  area  of  the  States  named.  From  a  knowledge  of 
the  conditions  to  be  fulfilled  I  was  able  to  limit  the  area  to  be  examined  and  thus 
permit  a  more  detailed  and  careful  inquiry  than  would  have  been  otherwise  possible 
with  the  limited  means  available. 

Important  duties  in  connection  with  the  operations  of  the  Fish  Commission  steamer 
Albatross  required  Prof.  Evermann's  presenile  aboard  the  vessel  before  he  was  able 
to  fully  complete  his  studies  of  the  fishes  obtained  in  Texas.  As  soon  as  opjKirtunity 
will  i)ermit,  a  supplementary  report  on  the  subject  will  be  presented. 

Marshall  McDonald, 

Go^nmissioner. 
1 
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1 -A  RECONNAISSANCE  OF  THE  STREAMS  AND  LAKES  OF  WESTERN 

MONTANA  AND  NORTHWESTERN  WYOMING. 


BY   BARTON  W.    EVERMANN,    PH.  D., 
Assistanty  U.  S.  Fish  Commission. 


SUMMARY  OP  REPORT. 

In  this  paper  are  presented  the  results  of  investigations  in  Montana  and  Wyoming 
made  during  the  summer  of  1891  under  the  direction  of  the  U.  S.  Commissioner  of 
Fish  and  Fisheries. 

In  carrying  out  the  instructions  furnished  by  the  Commissioner,  it  was  highly 
important  that  a  careful  study  be  made  of  the  physical  and  natural-history  features  of 
the  streams  and  lakes  of  the  region.  Attention  was  given  to  the  general  characters 
of  the  streams  and  lakes,  their  size,  depth,  current;  the  nature  of  obstructions,  if  any, 
in  the  streams;  the  source  of  water  supply,  whether  from  lakes,  springs,  or  melting 
snow;  the  temperature  of  the  water  at  different  times  and  different  places;  its  clear- 
ness, and  to  what  extent  contaminated  by  mining  operations  or  heavy  rains;  the 
geology  of  the  region  through  which  the  stream  flows,  and  the  composition  and  nature 
of  the  bottom  and  banks  of  each  river  or  lake. 

In  studying  the  natural-history  features  of  the  streams  special  attention  was  given 
to  the  kinds  of  fishes  they  contain,  their  abundance,  size,  condition,  and  distribution; 
also  to  the  invertebrate  life,  such  as  crustaceans,  insects,  and  moUusks,  serving  as  food 
for  the  fishes. 

The  important  question  of  the  geographical  distribution  of  fishes  was  kept  con- 
stantly in  mind,  and  attempts  were  made  to  trace  the  limits  in  the  range  of  certain 
si)ecie8,  and  to  determine,  if  possible,  the  definite  solution  of  certain  difficult  problems 
presented  in  the  distribution  of  the  trout  and  blob  in  Yellowstone  National  Park. 

In  making  my  investigations  looking  toward  the  selection  of  a  suitable  site  for  a 
fish-cultural  station,  visits  were  made  to  as  many  places  as  our  time  would  permit,  or 
as  was  necessary  for  the  purposes  of  the  investigation.  The  station  for  this  region 
would  be  devoted  almost  exclusively  to  the  hatching  and  rearing  of  various  species 

■ 

of  trout  and  other  Salmonidce.    The  requirements  for  the  successful  operation  of  such 
a  station  may  be  stated  briefiy  as  follows: 

1.  Pure  water:  (a)  A  constant  supply  of  not  less  than  1,000  gallons  per  minute. 
(b)  The  temperature  should  not  at  any  time  exceed  50^  or  55^,  and  would  better  be 
under  50^.  (c)  There  should  be  no  danger  of  contamination  from  any  source. 

2.  Suitable  ground:  (a)  The  amount  should  be  20  to  30  acres,  (b)  It  should  lie 
conveniently  near  to  the  source  of  water  supply,    (c)   There  should  be  sufficient  fall 
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between  the  souree  of  \vat<»r  supply  and  the  hatrhery  building  to  permit  a  gravity 
supply,  (d)  The  gnnind  should  lie  so  Jis  to  iR»nnit  easy  drainage  of  any  or  all  of  the 
]>onds. 

3.  The  location  should  be:  (a)  <*entral  with  ivfenMire  to  tln^  region  t4>  be  stocked. 
(b)  Such  as  to  aftbr<l  g(HKl  railroiul  facilities. 

In  the  detailed  iKirtion  of  this  report  I  have  discuswd  at  length  the  advantages 
offered  by  fourtt»en  of  the  most  promising  l(K*alities.  The  one  moat  nearly  filling  all 
the  natural  requirements  is  llorsethief  Springs.  Thesi*  springs,  located  in  Montana, 
near  the  northwest  corner  of  the  YeHowstone  National  I*ark,  are  among  the  largest 
and  most  remarkable  that  are  to  be  found  anywhere  in  the  United  States.  Their 
remoteness  from  a  railroad  is  apparently  the  only  objection  to  them. 

The  springs  at  Botteler's  raneh,  just  north  of  the  I*ark,  are  exct»llcnt  in  every  way, 
as  are  also  the  Davies  Springs,  near  Rozeman.  Child's  bednn'k  drain  near  Helena, 
Cott4mwood  Greek  at  Deer  l^odge,  and  Rattlesnake  Creek  near  Miss<mla  are  places 
that  should  be  consideretl,  as  each  otters  a4lvantiiges  of  one  kin<l  or  another. 

AlYer  considering  the  advantiiges  ott\»red  by  each  of  these  various  places,  I  would 
recommend  that  the  seKH*ti<m  be  made  from  the  thnn*  which  are  neiir  the  Yellowstone 
^National  Park,  \iz,  Horsethief  Springs,  Botteler  Springs,  and  Da\ies  Springs. 

BRIEF  STATE>EENT   OF   ITINERARY. 

I  left  Washington  July  7,  1891,  for  the  West,  and,  being  joined  at  Terre  Haute, 
Indiana,  by  Prof.  O.  P.  Jenkins,  of  Leland  Stanford  Junior  University,  and  Mr.  Bum- 
side  Clapham,  of  Monroeville,  Indiana,  we  proceeiled  to  Leadville,  CoU)rado.  where  we 
remaiue<l  until  July  15,  when  we  left  for  Helena,  Montana,  where  we  arriviMl  on  the  morn- 
ing of  the  18th.  Here  we  l>egan  our  work  by  examining  the  streams  of  that  vicinity. 
From  there  we  proi^eiHled  westward  to  Elliston,  then  south  to  Deer  Ixxlge,  Dillon,  and 
Red  Roi*k,  carefiilly  examining  the  waters  of  that  region.  Returning,  we  spent  a  little 
time  at  Silver  Bow,  then  pnx*eedeil  northwest  to  Missoula,  where  we  siHMit  three  days 
exi>loring  the  streams  accessible  from  that  place.  From  Missoula  we  went  stiD 
farther  northwest  to  Ravalli,  then  by  stage  across  the  Flathead  Indian  Reservation  to 
Flathead  Lake,  where  we  t^Kik  the  lx>at  for  Demersville,  on  Flathead  River,  about  30 
miles  above  the  hea<l  of  the  lake.  After  si>ending  a  day  at  Demersville,  we  tiH>k  the 
steam  yacht  Zi/Zirtw,  which  had  been  placiMl  at  our  dispi>$al  by  the  owners,  Hon« 
William  Muth  and  Mr.  Edward  HarwiMnl,  and  went  down  the  river  to  the  east  side  of 
the  lake  at  the  mouth  of  Swan  River,  where  we  stopinnl  at  the  quartei^s  of  the  Helena 
Rotl  and  Gun  Club  for  two  days,  diuing  which  time  we  examinetl  that  inirt  of 
FlatheiMl  Liike,  the  Swan  River,  and  made  a  trip  across  the  iimntry  7  miles  to  Swan 
Lake.  Lea^^ng  the  Flathead  Lake  regi«>n  August  4,  we  returned  to  Helena,  where 
we  s|>ent  a  day  inspei^ting  Hon.  W.  C  Child's  bednx*k  drain,  and  then  proceetied  to 
Manunoth  Hot  Springs  in  the  Yellowstone  National  Park.  Hei*e  we  semiretl  a  pn>|>er 
camping  outfit,  and  starte<l  out  August  7  f«>r  a  tour  of  thnn*  weeks  thnnigh  the 
Yellowstone  National  Park  and  the  little-known  n»gion  in  Wyoming  Ixing  south  of 
the  Park. 

During  this  exixnlition  we  had  as  our  guide  Mr.  EIwihkI  Hofer,  whos4^  enei^\ 
intimate  acquaintance  with  the  n»gion,  and  i>ersonal  knowltMige  of  the  work  already 
done  bv  the  Commission  in  the  Piirk,  made  liis  Si*rvices  invaluable  to  us. 
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The  objects  of  this  trip  were : 

(1)  In  compliance  with  our  instructions,  we  desired  to  visit  all  the  waters  of  the 
Park  in  which  plantings  of  various  species  of  Salmonidw  had  been  made  by  the  Com- 
mission in  1889  and  1890,  to  determine,  if  possible,  the  measure  of  success  that  has 
attended  that  work ; 

(2)  A  more  thorough  study  of  the  streams  of  the  Park  than  had  hitherto  been 
made  was  necessary  to  an  understanding  of  the  very  interesting  questions  of  geographic 
distribution  which  are  there  presented ; 

(3)  It  was  desirable,  as  a  part  of  the  question  of  distribution,  to  visit  the  region 
at  the  headwaters  of  Atlantic  and  Pacific  creeks,  and  to  determine,  if  possible,  the 
exact  nature  of  the  famous  Two-Ocean  Pass  as  a  barrier  to  the  distribution  of  fishes ; 

(4)  We  desired  to  make  investigations  with  a  view  to  discovering  if  there  are  not 
yet  other  waters  in  or  near  the  Park  that  are  without  fish  and  the  stocking  of  which 
might  very  properly  be  undertaken  by  the  Commission;  and 

(5)  We  wished  to  examine  various  streams  and  springs  in  and  about  the  Park 
with  reference  to  the  selection  of  a  site  for  the  location  of  a  fish-cultural  station,  if  any 
suitable  could  be  found  in  that  region. 

It  may  be  added  here,  that  these  explorations  were  very  satisfactory  from  both 
the  economic  and  scientific  points  of  view,  the  results  being  among  the  most  important 
obtained  during  the  summer's  work. 

We  returned  to  Mammoth  Hot  Springs  at  noon,  August  25.  The  afternoon  of  that 
day  and  the  day  following  were  spent  in  examining  the  streams  in  that  vicinity  and 
at  Cinnabar  and  Horr,  just  north  of  the  Park  line.  On  the  evening  of  the  26th  I  went 
by  rail  to  Bozeman,  leaving  Prof.  Jenkins  and  Mr.  Clapham  to  examine  Botteler 
Springs,  between  Cinnabar  and  Livingston.  After  spending  one  day  inspecting  the 
streams  and  springs  about  Bozeman,  I  returned  to  Livingston,  where  I  was  again 
joined  by  Prof.  Jenkins  and  Mr.  Clapham.  We  decided  hereto  close  our  investigations 
for  the  season. 

ACKNOWLEDaMENTS. 

In  this  connection  I  desire  to  express  the  thanks  of  myself  and  the  other  members 
of  my  party  to  the  various  gentlemen  in  Montana  and  Wyoming  who  assisted  us  in 
various  ways  in  our  work.  Mention  should  first  be  made  of  Senator  T.  C.  Power,  who 
is  greatly  interested  in  the  efforts  of  the  Fish  Commission  looking  toward  increasing 
the  value  of  the  food-fishes  of  Montana.  Senator  Power  took  pains  to  acquaint  the 
people  of  the  State  with  the  purposes  of  our  visit,  and  through  him  we  were  enabled  to 
meet  many  of  the  most  prominent  citizens,  who  rendered  us  assistance  in  many  ways. 
At  Helena  ntimerous  courtesies  were  extended  to  us  by  Maj.  Eobert  C.  Walker,  secretary 
of  the  board  of  trade;  also  by  Hon.  William  Muth  and  Hon.  W.  C.  Child.  At  Deer 
Lodge  we  were  able  to  make  more  thorough  and  extensive  explorations  than  would 
have  otherwise  been  practicable  through  the  kindness  of  Mr.  N.  J.  Bielenberg,  Mr. 
Frank  Conley,  superintendent  of  the  State  prison,  and  Prof.  Frank  Traphagen,  of  the 
College  of  Montana.  At  Missoula  we  were  assisted  in  visiting  the  various  streams  of 
that  region  by  Hon.  W.  M.  Bickford  and  Mr.  E.  A.  Winstanley,  and  were  shown  favors 
by  other  gentlemen  of  that  city. 

We  were  enabled  to  visit  the  Swan  Lake  region  through  the  kindness  of  Mr. 
Edward  Harwood,  of  Demersville,  and  Hon.  William  Muth,  who  placed  their  small 
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atoamor  at  our  diHpoaal.  Mr.  Harwood  accompanied  us  on  all  of  our  trips  about  this 
rc^gion  and  aasistcd  us  in  many  ways.  I  was  able  to  make  much  more  thorough  inves- 
tigations in  the  vi(5inity  of  Bozeman  than  would  otherwise  have  been  x)ossible  in  the 
time  at  my  disposal,  through  the  kind  and  courteous  assistance  of  Hon.  O.  P.  Chisholm, 
Walter  Cooper,  esq.,  and  Mr.  W.  A.  lines.  To  Gapt.  George  S.  Anderson,  XJ.  S.  Army, 
a(*.ting  superintendent  of  the  Yellowstone  National  Park,  we  are  under  special  obliga- 
tions for  the  loan  of  bhinkets  and  other  articles,  which  added  greatly  to  the  comfort  of 
our  trip  through  the  Park.  Oapt.  Anderson  takes  an  active  and  intelligent  interest  in 
the  efforts  of  the  Commission  to  stock  the  Park  with  valuable  food-fishes,  and  is  ever 
ready  to  assist  it  in  all  proper  ways.  The  opportunity  to  make  the  trip  from  Gaiion 
Hotel  to  Ilorsethief  Springs  was  due  to  the  kindness  of  Mr.  E.  R.  Cummins,  who  fur- 
nished i^ee  oouveyance  to  the  springs  and  back  again  to  Mammoth  Hot  Springs. 


REPORT  OF  THE  INVESTIGATIONS. 

ITINEBABY. 

July  7.  Left  Washington,  District  of  Colombia,  for  LeadviUe,  Colorado;  was  Joined  at  Terre  Haute, 

Indiana,  by  Prof.  O.  P.  Jenkins  and  Mr.  Bumside  Clapham,  and  arrived  at  LeadviUe  July  12. 
July  13-14.  Spent  at  the  Government  hatchery  at  Evergreen  Lakes,  near  LeadviUe. 
July  15.  Left  Leadvillo  for  Helena,  Montana,  where  we  arrived  July  18. 
July  20.  Drove  to  McCHeUau  and  Prickly  Pear  creeks,  east  of  Helena. 
July  21.  Went  to  KUiston,  where  we  seined  Little  Blackfoot  River. 
July  22.  Went  to  Deer  Lod)(e;  seined  Cottonwood  Creek  and  Deer  Lodge  River. 
July  23.  Started  with  teams  and  saddle  horses  for  the  headwaters  of  Dempsey  Creek,  returning  July 

25;  exiunined  Tincup  Joe,  Punch,  Dempsey,  and  Race-Track  creeks,  and  the  lakes  near  Mount 

Powell,  at  the  head  of  Dempsey  Creek. 
July  25.  Went  to  Dillon. 

July  20.  Mr.  Cln])ham  went  to  Red  Rook,  where  he  seined  the  Red  Rock  River  the  next  day. 
July  27.  Prof.  Jenkins  and  I  seined  the  Beaverhead  River  near  DiUon.    Went  to  Silver  Bow  in  the 

evening  and  examined  Browns  (hilch  Creek. 
July  28.  Went  to  ^tt88oula;  drove  up  Rattlesnake  Creek  several  miles  and  examined  it  down  to  its 

mouth. 
July  29.  Drove  to  Big  Blackfoot  River. 

July  30.  Drove  to  Bitter  Root  River  and  Lolo  Creek,  about  12  miles  south  of  Missoula. 
July  31.  Went  to  Ravalli,  and  drove  iVoni  there  to  St.  Ignatius  Mission,  where  we  examined  Mission 

Creek;  returned  to  Ravalli  in  the  aft'Cmoou  and  seintnl  Joeko  River. 
August  I.  Took  the  stage  for  Flathead  Lake,  where  wo  took  the  steamer  for  DemersviUe,  on  Flathead 

River,  which  we  examined  in  tlie  evening. 
August  2.  Went  on  the  steam  launch  down  the  river  to  the  moutli  of  Swan  River. 
August  3.  1  )rove  through  the  woi>ds  7  miles  to  Swan  Lake ;  examined  the  lake,  river,  and  Depew  Creek. 
August  4.  Returned  to  Ravalli  and  took  train  for  Helena. 
August  5.  Drove  to  Mr.  Chihl's  much. 

August  0.  Went  to  Mammoth  Hot  Springs,  Yellowstone  National  l^rk. 
August  7.  Start<Hl  out  fh>m  Mammoth  Hot  Springs  e<iuip)HMi  for  a  three-weeks*  camping  ex)HMlition. 

Traveled  alwut  12  miles  and  camjwd  at  hea<l  of  lk»aver  Lake. 
August  8.  Traveletl  18  miles  to  Caflon  Croi^k,  when*  we  camiHHl.    l^f.  Jenkins  and  Mr.  Hofer  made 

a  detour  to  examine  (iiblwn  River  above  Virginia  Cascade. 
August  9.  Tniveled  9  miles  to  Nex  Perce  CrtH^k,  l*rof.  Jenkins  and  Mr.  Clapham  making  a  side  trip  to 

the  junction  of  Firohole  and  <5ibb<m  rivers. 
August  10,  Rode  about  10  miles  to  Firehole  River,  just  alwvo  Old  FaithAil,  where  we  campe«l. 
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August  11.  Traveled  16  miles  up  the  Firehole  River,  across  the  Divide  and  to  the  outlet  of  Shoshone 

Lake^  where  we  made  our  fifth  camp. 
August  12.  Shoshone  Lake  to  Lewis  River,  below  the  upper  falls,  10  miles. 
August  13.  Lewis  River  across  Crawfish  Creek  near  Moose  Falls  to  Phresident  Camp,  on  Snake  River, 

20  miles. 
August  14.  Crossed  Snake  River  and  proceeded  southward  to  Jackson  Lake,  12  miles. 
August  15.  Turned  eastward  and  camped  cm  Pacific  Creek,  12  miles  from  Jackson  Lake. 
August  16.  Followed  up  Pacific  Creek  18  miles,  where  we  again  cami>ed. 

August  17.  Followed  on  up  Pacific  Creek  7  miles  to  Two-Ocean  Pass,  where  we  spent  the  day. 
August  18.  Followed  down  Atlantic  Creek  to  its  month,  crossed  the  Upper  Yellowstone  River,  and 

camped  on  Thoroughfare  Creek,  12  miles. 
August  19.  Traveled  18  miles  to  the  mouth  of  the  Upper  Yellowstone  River,  camping  near  the  mouth 

of  Beaverdam  Creek. 
August  20.  Traveled  along  east  side  of  Yellowstone  Lake  10  miles  to  the  mouth  of  Meadow  Creek. 
August  21.  Followed  on  down  east  shore  of  the  lake  to  the  Yellowstone  River,  crossed  over,  and  went 

up  to  Lake  Hotel  for  mail,  the  rest  of  the  party  camping  at  mouth  of  Pelican  Creek. 
August  22.  Proceeded  down  Yellowstone  River  to  the  Grand  CaQon. 
August  23.  I  left  the  party  here  and  went  across  the  country  to  the  Norris  Basin,  from  which  place  I 

accompanied  Mr.  R.  R.  Cummins  to  Horsethief  Springs,  about  42  miles  west.    The  rest  of  the 

party  proceeded  down  Yellowstone  River  to  the  foot  of  Mount  Washburn,  where  they  camped. 
August  24.  Examined  Horsethief  Springs  and  returned  to  Norris  Hotel.    The  main  party  traveled  on 

to  Blacktail  Deer  Creek. 
August  25.  All  members  of  the  party  reached  Mammoth  Hot  Springs  at  noon. 
August  26.  Rode  to  Reese  Creek  above  Cinnabar.    Took  the  train  in  the  evening.  Prof.  Jenkins  and 

Mr.  Clapham  stopping  off  at  Fridley's  to  examine  Botteler  Springs,  while  I  went  on  to  Bozeman. 
August  27.  Examined  streams  about  Bozeman.     Returning  to  Livingston  that  night,  I  was  joined 

there  by  Prof.  Jenkins  and  Mr.  Clapham,  and  we  took  the  train  for  the  east. 

PHYSICAL  FEATURES  OF  THE  REGION  EXAMINED. 

The  desirability  of  reaching  as  many  places  as  possible  in  the  investigations 
pertaining  to  the  selection  of  a  site  for  the  hatchery  required  us  to  cover  a  much  wider 
area  in  the  season's  work  than  would  otherwise  have  been  advisable.  Nothing  like  a 
thorough  survey  of  the  entire  region  traversed  was  possible  in  the  time  which  we  had 
to  devote  to  it. 

In  the  measurement  of  the  streams,  the  widths  and  depths  given  are  the  average 
for  the  distance  through  which  we  measured  the  current.  The  rate  of  the  current  was 
obtained  by  timing  a  floater,  and  the  rate  given  is  usually  the  average  of  the  results  of 
several  tests.  Usually  the  floater  was  timed  for  a  distance  of  50  to  100  feet.  The 
measurements  taken  were  under  rather  than  over;  hence  the  volume  determined  for 
each  stream  is  believed  to  be  slightly  under  the  exact  amount.  The  volume  given  is 
the  number  of  gallons  the  stream  discharges  per  minute. 

The  temperatures  were  taken  with  one  of  Wilder's  standard  Fahrenheit  thermome- 
ters, and,  unless  otherwise  stated,  the  temperature  given  is  that  of  the  water  near  the 
surface.  The  seining  was  done  with  two  Baird  collecting  seines,  one  15  feet,  the  other 
30  feet  long. 

According  to  Dr.  Hayden,*  Montana  is  separated  into  two  very  unequal  areas 
by  the  dividing  range  of  the  Rocky  Mountains,  which  forms  the  southwestern  bound- 
ary from  the  west  line  of  Wyoming  to  the  intersection  of  45°  40'  north  latitude  and 
the  114th  meridian.  Here  it  suddenly  bends  eastward  for  some  distance,  and  then 
runs  north  about  20°  west  to  the  northern  boundary  of  the  State.    Extending  from 


*  U.  S.  Geological  Surrey  of  Montana  and  adjacent  Territory,  1871. 
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the  mouth  of  the  Yellowstone  to  the  summit  of  the  Bitter  Root  Mountains,  about  two- 
fifths  belong  to  the  mountain  region,  the  remaining  three-fifths  consisting  of  broad, 
open  x>lains  Ijing  east  of  the  Rocky  Mountain  range.  The  mountain  belt,  which 
forms  a  broad  margin  along  the  western  end,  has  probably  an  average  width  of  175 
miles,  running  northwest  parallel  to  the  western  boundary.  Besides  these  two  lead- 
ing ranges  and  their  interlocking  spurs  on  the  west  slope,  there  are  some  minor  ranges 
on  the  eastern  side,  which,  though  comparativ^ely  small  in  extent,  are  important  in 
respect  to  the  influence  they  have  upon  the  course  of  the  water  drainage  and  the  form 
and  direction  of  the  principal  valleys. 

In  and  about  the  Yellowstone  National  Park  appears  to  be  the  great  mountain 
nucleus  of  this  region.  Here  the  Bighorn,  Yellowstone,  Gallatin,  Madison,  Jefferson, 
Snake,  and  Green  rivers  have  their  origin.  From  this  mountain  center  a  number 
of  short  ranges  run  northward,  giving  directicm  to  a  number  of  streams.  Along  the 
southern  border  the  Snow  Mountains  penetrate  Montana  for  a  short  distance,  cx)m- 
pelling  the  Yellowstone  River  to  make  a  grand  detour  in  order  to  sweep  around  the 
northern  flank.  In  the  central  portion  are  the  Belt,  Judith,  and  High  wood  mountains, 
forming  an  irreguhir  group  of  short  and  broken  ranges,  around  which  the  Missouri 
sweeps  to  the  northward  before  entering  upon  its  long  eastward  stretc*h.  These  also 
have  a  nucleus  where  the  Musselshell,  Judith,  Deep,  and  Shields  rivers  take  their  rise. 

The  mountains  of  this  region,  as  a  rule,  are  less  rugged  than  those  of  Colorado. 
There  are  some  very  rough,  rocky  groups,  such  as  the  Grand  Tetons,  portions  of  the 
Main  Divide  southeast  of  Flathead  Lake,  and  a  number  of  peaks  east  of  Yellowstone 
Lake.  Instead  of  the  rocky,  jagged  sides  and  serrated  crests,  we  usually  see  here 
smooth  slopes  and  rounded  outlines. 

According  to  Dr.  Hayden,  the  elevation  of  both  mountains  and  valleys  of  Montana 
is  less  than  that  of  the  great  mountain  belt  of  Colorado,  Wyoming,  Utah,  Nevada,  and 
New  Mexico.'  The  average  altitude  of  the  entire  State  is  given  as  being  2,260  feet 
lower  than  that  of  the  other  States  namcni,  a  difference  regarded  as  the  equivalent 
of  seven  degrees  in  latitude. 

Climate, — Western  Montana  and  northwestern  Wyoming  are  among  the  most 
fortunate  regions  of  America  as  regards  rain  and  snow.  According  to  Prof.  Arnold 
Hague,  *'snow  falls  early  in  October  [in  the  National  Park  region]  and  rarely  disap- 
pears before  June,  and  throughout  the  winter  it  is  said  to  lie  6  feet  in  depth  over  the 
plateaus  and  higher  regions  of  the  Park." 

A  discussion  of  the  forests  and  other  vegetation  will  be  given  in  detail  in  connec- 
tion with  the  description  of  each  stream  or  particular  locality  examined.  It  may  be 
said  here,  however,  that  western  Montana  and  Wyoming  constitute  a  vast  region 
which  is  for  the  most  i)art  covered  with  immense  coniferous  forests  on  the  mountains, 
while  here  and  there  are  a  few  large  tracts  with  little  or  no  timber,  such  as  the  plain 
at  the  south  end  of  Flathead  Lake,  constituting  the  greater  part  of  the  Flathead 
Indian  Reservation,  and  such  valleys  as  those  of  the  Prickly  Pear  and  Deer  Lodge. 
On  the  mountains  the  timber  line  is  not  far  from  9,()00  feet  above  sea  level.  At  this 
height  the  dwarfed,  scraggy  si)ruce  trees  are  mere  bushes,  not  over  a  yard  in  length, 
and  lie  pressed  flat  upon  the  ground  by  the  heavy  snows.  The  forests  are  extremely 
heavy  on  the  Big  Blackfoot  River,  about  Swan  Lake,  below  Dempsey  Lakes,  and  the 
region  south  and  east  of  the  Yellowstone  National  Park  which  has  recently  been 
added  to  the  Park  as  a  timber  preserve  by  proclamation  of  President  Harrison. 
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Drainage, — Tlie  whole  Sta,te  of  Xoucajia  aaid.  that  portiou  of  Wyomiji^  viaited  by  u*ji 
are  (irainiHl  entirely  by  the  Columbia  aud  the  Xissoiiri,  tbe  headwaters  of  those  two  great 
riven*  having  their  risseon  the  Great  Cbutineutal  Divide,  near  which  our  invet^tigatioui^ 
were  chieHy  conhned.  By  fiir  the  greater  part  of  Montana,  nearly  all  that  portion 
lying  east  of  the  meridian  of  112*^  30',  Iie«<  within  the  >lu$8ouri  drainage  ai^ea.  In  the 
Qiorthwetst  part  of  the  State  the  divide  liet>  more  than  a  degree  £au*ther  we«iU),  and  in  the 
aoathwest  the  Mist^oori  drainage  extend:>  wet>tward  to  the  Idaho  2:>tate  line.  The 
lCis!H>iiri  also  drains  all  of  northwet>t  Wyoming  excepting  the  ^uthweijit  portion  of 
the  yational  Park  and  part  of  the  region  :$oath  of  the  k*ark.  This  part  of  Wyoming 
belongs  to  the  Columbia  River  Basin,  being  drained  durectlj'  by  the  Snake  Kiver  and  its 
tribntariet^.  In  general  it  may  be  said  that  the  streauju;^  of  the  Missouri  system  ttow  in 
a  northeast  or  northerlv  direi^tiou.  Those  tributary  to  Clarke  Fork  of  the  i^oliunbia 
flow  to  the  northwest,  while  the  drainage  into  the  Snake  Kiver  \>x  Lewis  Fwk  ^>i  the 
Colombia  is  t4>  the  southwest. 

Nearly  all  of  these  rivers  and  creeks  are,  of  course,  swift  luouutain  streams;  mOiSt 
of  them  have  their  rise  in  small  hikes  of  clear,  i*i>ld  water,  high  up  iu  the  mountains — 
lakes  which  as  yet  are  difficult  of  ai^cess  and  but  little  known.  Many  \>i  these  U^kes 
are  known,  however,  to  be  well  supplied  with  tfvmt,  while  others  ai*e  wholly  without 
any  fish  lite  whatever.  Fitmi  these  mountain  lakes  the  sNvittl^'  tlowiug,  turbulent 
streams  make  their  descent  thitmgh  ixH'ky  gorgtvs  and  cai\ons  to  the  valleys  below. 
Onlinarily  the  beds  of  the  streams  ai*e  very  i-ockv,  but  uony  and  then  ai'e  fo\iud  u^oae 
quiet  reaches  where  the  streams  have  s;ind  or  gravel  IhhIs  as  they  rtow  thi\»ugh  tuuall 
mountain  meadows.  Then,  at  other  places,  theiv  aiv  rapiils  and  casi'sailes,  and  iu 
many  of  the  streams  an*  found  considenible  waterfalls.  The  In^st  ilhistratimis  of  this 
are  in  the  numerous  magnificent  falls  found  in  the  sti-eams  fiowiug  f\*oui  the  gi^eat 
volcanic  plateau  constituting  the  larger  j>art  of  the  YelU^wstone  National  Park,  As 
the  streams  leave  this  immense  sheet  of  rhyolite,  they  di»  so  in  grt^tit  falls,  s\ich  as  those 
of  the  Yellowstone,  Gibbon,  and  Lewis  rivers.  Others  of  the  sanie  iuit\m^  are  to  be 
found  in  the  country  lying  to  the  east  of  the  National  Park  \\\  the  Clarke  Ftuk  i»f  the 
Yellowstone,  and  other  sti^eams  of  that  I'Cgion,  Tlu^se  falls,  of  mmrse,  serve  as  ua»re 
or  less  effective  barriers  to  the  distribution  of  fish,  and  as  a  n^sult  uuuiy  4»f  tlu^  uumn- 
tain  lakes,  though  of  the  most  suitable  charactt^r  so  fiu*  as  temperature,  purity,  and 
abundance  of  food-sui^ply  are  concerned,  are  wholly  barren  of  llsh  liftN  of  any  kind. 
The  larger  streams  are,  as  a  rule,  less  switt,  and  have  more  sandy  antl  gravelly  beds. 
There  are  few,  if  any,  sluggish  streams  in  this  region,  and  all  itre  clear  unless  contam- 
inated by  mining  operations. 

The  foUoAving  is  a  classified  list  of  the  waters  examine4l: 

A.— COLUMIIIA   RiVKU  IUhin. 


I.  Clarice  Fork: 

1.  Flathead  River. 

2.  Flathead  Lake. 

3.  Swan  River. 

4.  Depew  Creek. 

5.  Swan  Lake. 

6.  Post  Creek. 

7.  Mission  Creek. 

8.  Jocko  River. 


r.  (^larhi  Fork— inniuiWMi : 

9.  MiHHOiila  River. 

10.  Hitttir  Root  River. 

U.  Lolo  (.'reek. 

12.  Rtttth'Hiiiikd  (*reek. 

IH.  Hell  Oiitii  RiviM . 

14.  liig  HliKikf'oot  liivi^r. 

ir».  \AtiU:  lilii<;krool  Riv«  r. 

Ui.  lUtt^r  Lodge  Rivi^r. 
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A. — Columbia  River  Basin — Continued. 


I.  Clarke  Fork— continned: 

17.  Rock  Creek. 

18.  Tincup  Joe  Creek. 

19.  Cottonwoo<l  C'reek. 

20.  Dempsey  Creek;  (a)  Dempsev  Lakes. 

21.  Race-Track  Creek. 

22.  Peterson  Creek. 

23.  Silver  Bow  River. 

24.  Browns  Gulch  Creek. 


II.  lAgufis  Fork,  or  Snake  River : 

1.  Shoshone  Lake;  (a)  Heron  Creek. 

2.  Lewis  River. 

3.  Lewis  Lake. 

4.  Aster  Creek. 

5.  Crawfish  Creek. 

6.  Polecat  Creek. 

7.  Jackson  Lake. 

8.  Pacific  Creek. 

9.  Inness  Lake. 


B. — MissoiTKi  River  Basin. 


I.   Upper  Yellowstone  River: 

1.  Atlantic  Creek ;  (a^  Jay  Creek ;  (b)  Sene- 

cio  Creek. 

2.  Brid^er  Lake. 

3.  Thorouglifare  Creek. 

4.  Escarpment  Creek. 

5.  Cliff  Creek. 

6.  Mountain  Creek. 

7.  Trapi>er  Creek. 

II.   Yellowstone  iMke  : 

1.  Beaverdain  Creek. 

2.  Columbine  Creek. 

3.  Meadow  Creek. 

4.  Pelican  Creek. 

in.  Lower  Yellowstone  Hirer: 

1.  Blncktail  Deer  Creek. 

2.  East  Fork  of  Gardiner  River ;  (a)  Lava 

Cre^k. 

3.  West  Fork  of  Gardiner  River;  (a)  Glen 

Creek;  (&)  Indian  Creek;  {o'i  Beaver 
Lake;  (d)  Twin  Lakes. 


HI.  Lower  Yellowstone  River— -continnedi 

4.  Reese  Creek. 

5.  Botteler  Springs. 

IV.  Madison  River: 

1.  Horsethief  Springs. 

2.  Gibbon  River;  (a)  Canon  Creek. 

3.  l*^rehole  River;  (a)  Nez  Pero^  Creek. 

V.  Gallatin  River: 

1.  Bozeman  Creek. 

2.  Bridger  Creek;  (a)  Davies  Springs. 

VI.  Jefferson  River: 

1.  Red  Rock  River. 

2.  Beaverhead  River. 

3.  Bighole  River. 

VII.  Prickly  Pear  Creek: 

1.  McClellan  Creek. 

2.  Child's  bedrock  drain. 


COLUMBIA  RIVER  BASIN. 


STREAMS  TRIBUTARY   TO   CLARKE   FORK  OF   THE   COLUMBIA. 

Clarke  Fork  of  the  Columbia, — This  name  is  of  somewhat  varied  applicatiou.  It 
origfinally  meant  all  of  that  river  having  its  sources  in  the  numerous  small  streams 
coming  down  from  the  mountains  east  and  west  and  uniting  into  one  stream  of 
considerable  size  in  1  )eer  Lodge  Valley,  and  which  runs  from  there  north,  west,  and 
then  northwest,  until  Just  beyond  the  boundary  of  the  United  States  in  longitude  117o3(K 
west,  where  it  joins  the  Columbia  at  Fort  8heperd.  Starting  as  a  small  stream  on  the 
divide  near  Silver  Bow,  flowing  northward  through  the  beautiful  and  fertile  valley  of 
Deer  Lodge,  and  receiving  on  its  way  numerous  smaller  streams  from  the  mountains 
between  wluch  it  flows,  it  receives  the  Little  IJlackfoot  River  at  Garrison,  where  it 
turns  westward  and  continues  in  that  general  direction  to  the  city  of  Missoula,  7  miles 
above  which  it  rex^eives  the  Big  Blackfoot,  a  large  tributary  from  the  north. 

All  of  that  portion  above  the  mouth  of  the  Little  Blackfoot  River  is  now  generally 
known  as  the  Deer  Lodge  River.    At  the  numth  of  the  Little  Blackfoot  it  takes  the 
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name  Hell  Gate  River,  which  it  bears  to  the  mouth  of  the  canon  just  above  Missoula, 
where  it  again  changes  its  name  and  comes  to  be  known  as  the  Missoula  River.  The 
Hell  Gate  River  is  sometimes,  however,  made  to  include  all  that  portion  lying  between 
the  mouths  of  the  Little  Blackfoot  and  the  Bitter  Root,  the  latter  uniting  with  the 
main  stream  just  below  Missoula;  this  seems  to  be  the  more  logical  division.  For 
the  next  30  miles,  or  until  joined  by  the  Flathead  River,  it  is  known  as  the  Missoula 
River.  From  the  junction  of  these  two  streams,  it  continues  northwest  for  about 
80  mUes  through  a  well-wooded  and  magnificent  canon,  and  it  is  to  this  portion 
that  the  name  "  Clarke  Fork  ^  is  now  usually  restricted.  At  the  lower  end  of  this 
canon  the  river  widens  out  greatly,  forming  the  beautiful  Lake  Pend  d'Oreille.  At 
the  outlet  of  this  lake  it  begins  to  flow  more  slowly  and  quietly  as  the  Pend  d'Oreille 
River,  which  name  it  continues  to  bear  until  it  joins  the  Columbia.  Some  25  or  30 
miles  below  Lake  Pend  d'OreiUe  there  is  a  vertical  fall  of  8  or  10  feet,  known  as  the 
Seniakwoteen  Falls.  Here  the  river  is  said  to  enter  a  narrow  canon,  through  which  it 
rushes  with  such  violence  as  to  be  wholly  unnavigable,  and  then  falls  into  the  Colum- 
bia in  a  final  plunge  of  15  feet.  The  streams  tributary  to  this  great  river  are  among 
the  most  important  and  most  interesting  of  any  of  the  Rocky  Mountain  region. 

Flathead  River. — This  is  quite  a  large  river  and  is  the  outlet  of  Flathead  Lake.  It 
receives  numerous  small  streams  from  the  east,  chief  among  which  are  Jocko  River, 
Mission,  Post,  Crow,  and  Muddy  creeks. 

Jocko  River. — ^We  examined  this  stream  near  the  railroad  station  at  Ravalli,  where 
it  has  an  average  width  of  about  40  feet  and  a  depth  of  over  3  feet.  The  current  is 
very  swift — so  swift,  in  fact,  that  it  was  with  great  difficulty  that  we  were  able  to  use 
the  seine.  The  bottom  is  of  coarse  gravel  with  occasional  clusters  of  large  bowlders. 
There  is  little  or  no  vegetation  in  the  stream.  The  banks  are  lined  in  most  places  by 
quite  a  heavy  growth  of  willows,  alders,  cottonwoods,  and  other  bushes.  In  some 
places  along  the  stream  are  small  ponds,  well  filled  with  various  species  of  Algce  a^  d 
swarming  with  larval  insect  life.  Frogs  and  tadpoles  were  also  common,  and  in  cue 
place  a  number  of  larval  salamanders  {Amhlystoma  tigrinum)  were  taken.  The  water  of 
the  river  is  clear  and  cold,  the  temperature  at  5  p.  m.,  July  31,  being  58^.  The  Jocko 
is  a  very  pretty  river,  and  is  regarded  by  sportsmen  as  a  very  good  trout  stream.  We 
found  trout  quite  abundant,  as  shown  by  the  fact  that  we  caught  as  many  as  a  dozen 
at  one  haul  with  the  15-foot  seine.  Blobs  and  whitefish  were  also  common — the  blobs 
being  large  and  fine,  while  only  young  whitefish  were  taken.  A  few  small  specimens 
of  the  long-nosed  sucker  (Catostomtis  catostomus)  were  also  taken.  We  were  told  that 
salmon  trout  are  also  found  in  the  Jocko,  but  we  saw  no  specimens. 

Mission  Creek. — This  is  a  clear,  cold  stream,  about  25  feet  wide  and  2  feet  deep, 
having  its  rise  in  the  Mission  Mountains  northeast  of  Ravalli,  and  flowing  through 
the  reservation  to  join  the  Flathead  River.  We  examined  it  in  the  vicinity  of  the 
Mission  of  St.  Ignatius,  where  we  found  trout  of  small  size  in  considerable  numbers. 
Post,  Crow,  and  Muddy  creeks  are  other  small  streams  crossed  by  the  stage  road 
from  Ravalli  to  Flathead  Lake.  Each  of  them  is  well  supplied  with  trout.  From 
Post  Creek,  which  is  somewhat  larger  than  the  others,  we  obtained  specimens  of  the 
Columbia  River  sucker. .  It  appears  to  be  common  in  this  stream  and  is  no  doubt 
found  in  the  others  of  this  region.  At  the  Mission  we  saw  several  good-sized  speci- 
mens that  had  been  brought  in  by  the  squaws. 
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FlatJiead  Jjuke. — ^Tliis  lake,  the  largeHt  iu  the  State,  lieH  35  miles  northward  from 
Kavallj.  It  is  about  30  uiiles  iu  leugth  trom  north  to  south  and  averagen  ]>erhapB  12 
Uiiles  iu  width.  It  in  a  very  beautii'uj  sheet  of  water,  whose  shores  at  the  south  end 
are  without  timber,  but  toward  the  north  dense  foi^ests  of  jnne  and  other  evergreen 
trees  coimt  down  to  the  water's  edge.  Iu  the  noil^hern  portion  are  se>'eral  small  islands 
tolerably  we/ll  timl>ered.  This  lake  lies  in  what  appears  to  be  an  immense  glacial 
valley,  tht;  lake  itself  being  due  to  the  enormous  moi-aine  lying  at  its  lower  end  and 
through  whi<;lj  the  outlet  has  been  cut.  It  is  said  to  be  very  dee])  in  many  places, 
but  we  have  no  exact  data  upon  that  point.    The  waters  are  clear  and  c>ooL 

Flathead  Lake  is  pi^rha|>s  as  well  supplied  with  Ush  as  any  l>ody  of  water  in  the 
State.  Mountain  trout  are  abundant,  grow  to  a  good  size,  and  are  readUy  caught; 
salmon  trout  or  buU  trout  aie  also  common  and  are  caught  at  certain  seasons  in 
considerable  numbers  by  trolling.  The  Columbia  River  sucker  also  <K5curs  in  the 
lake,  while  the  two  large  minnows,  the  Columbia  chub  and  the  '*  sqnawfish,"  are  very 
abundant.  At  the  diit'erent  landings  where  our  steamer  stopped  we  amused  ourselves 
by  tishing  lor  these  spe4des  with  hook  baited  with  pieces  of  beef.  Each  species  bites 
vi'^^yy  readily  and  each  shows  some  game  qualities.  It  seems  to  make  but  little  differ- 
em'x*.  with  what  the  hook  is  baited,  in  one  instance,  a  very  large  ''sqnawfish"  was 
taken  with  the  liy  by  Mr.  ( 'lapham  in  Swan  River,  who  felt  sure  he  had  a  very  tine 
tiout  until  it  was  landed.  Sf>  abuudant  are  these  two  species,  and  so  readily  do  they 
take  the  hook,  that  they  often  prove  quite  an  annoyance  to  him  who  is  fishing  for 
nobler  game.  Whitefish  are  also  found  iu  the  lake  and,  judging  from  the  number 
of  young  that  we  saw,  wouhl  seem  to  be  cx>iuuion.  However,  those  persons  best 
acquainted  with  the  lake,  with  whom  we  talked,  did  not  know  of  its  occurrence  there ; 
and,  still  more  curiously,  the  Oregon  chub  is  known  as  "  whit-efish^  by  those  familiar 
with  the  lake. 

Flathead  River. — At  its  north  end,  Flathead  Lake  receives  its  principal  affluent^ 
Flathead  Hiver.  This  is  a  large  stream  coming  into  the  Unitt^d  States  from  British 
America  west  of  Chief  Mountain  Lake,  flowing  through  the  lake,  and  then  continuing 
southwest  to  join  the  Missoula  as  already  described.  We  ascended  the  Flathead 
River  28  miles  to  tjie  new  town  of  Demersville,  where  it  is  still  a  very  large  and  very 
deep  stream  with  a  jather  swift  cun*ent.  Some  30  miles  above  Demersville  the  current 
becomes  more  rapid,  the  head  of  navigation  being  at  Columbia  Falls,  near  where  the 
three  forks  of  the  river  unite.  The  fishes  of  this  part  of  Flathead  River  are,  so  far  as 
we  know,  the  same  as  found  in  the  lake.  At  Demersville  we  found  mountain  trout, 
s<|uawfish,  and  Columbia  River  cliubs  (piite  common.  Salmon  trout  are  also  caught 
there,  but  we  saw  none. 

Swan  Hiver. — Nearly  east  from  the  mouth  of  the  upi3er  Flathead  River  is  the 
Swan  River.  Rig  Fork,  Swan  River,  Sweating-house  River,  and  Sweating  River  are 
difl'erent  names  by  which  this  stream  is  known  on  different  maps,  but  it  is  more 
generally  known  to  <*.itizens  of  that  part  of  Montana  as  Swan  River.  It  rises  on  the 
Diviile  southeast  (»f  Flathead  Lake,  near  the  head  of  the  Clearwater,  a  tributary  of 
Rig  Blackfoot  River.  It  tlows  about  80  miles  northwest  and  then  widens  out  to 
form  Swan  Lake.  Narrowing  again,  it  continues  uorthwaixi  and  then  westward  for 
about  20  miles  further  and  then  flows  into  Flathead  I^ake,  only  al>out  3  miles  east 
of  Flathciul  Rivei'.  Swan  Rivei-,  at  the  outlet  of  Swan  Lake,  is  about  75  yartls  wide 
and  avei*ages  about  5  feet  iu  depth.    Sui*face  tempei^ture  at  3  p.  m.,  August  3,  65o. 
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The  water  is  very  clear  and  the  current  qtiite  rapid  throughoat  the  greater  part  of  its 
course  between  the  two  lakes.  Not  far  below  Swan  Lake,  and  again  not  far  above  the 
mouth  of  the  river,  there  are  very  picturesque  rapids.  The  bed  of  the  stream  is,  of 
course,  very  rocky  for  most  of  its  length.  In  the  more  quiet  places  then^  is  a  little 
water  vegetation.  The  region  through  which  it  flows  is  covered  with  a  very  heavy 
growth  of  timber,  coming  down  to  the  water's  inlge. 

Swan  Lake  is  distant  from  Flathead  Lake  about  7  miles,  though  the  distance  by 
the  river  is  three  times  as  great.  This  is  a  very  beautiful  lake,  16  miles  long  and 
varying  from  less  than  a  mile  to  3  miles  in  width.  This  lake,  with  its  clear  and 
sparkling  waters,  surrounded  on  all  sides  by  dense  evergreen  forests,  and  studded  here 
and  there  Avith  small,  well-wooded  islands,  rivals  in  beauty  and  picturesqueness  any 
that  the  writer  has  ever  seen;  and  the  beauty  of  the  river  ft*om  the  lake  to  the  outlet 
is  unexcelled.  This  lake  is  said  to  be  a  favorite  resort  for  swans,  ducks,  and  geese, 
several  pairs  of  the  latter  breeding  each  year  upon  the  small  islands. 

Depew  Creek. — .Tust  below  the  foot  of  Swan  Lake  the  river  receives  fi'om  the  right 
a  small  stream  known  locally  as  Depew  Creek.  This  little  creek  rises  in  springs  and 
runs  through  very  dense  pine  forests  for  its  entire  course,  a  distance  of  about  8 
miles.  It  has  a  flow  of  less  than  2,0()0  gallons  per  minute.  The  water  is  very  clear 
and  pure,  with  a  temperature  of  48^  at  11  a.  m.,  August  3.  The  fishes  of  Swan  Lake 
and  Swan  River  are,  so  far  as  known,  the  common  trout,  salmon  tnmt,  whiteflah, 
Columbia  chub,  squawfish,  blob,  and  the  Columbia  River  sucker.  We  obtained  speci- 
mens of  all  of  these  except  the  salmon  trout. 

Swan  River,  between  the  two  lakes,  is  noted  as  one  of  the  best  trout  streams  in 
Montana,  the  greater  part  of  the  entire  distance  being  exceedingly  well  suited  for  trout 
fishing. 

BattlesnaJce  Greek  is  a  stream  about  20  miles  long,  rising  in  the  mountains  north  of 
Missoula  and  flowing  through  a  rocky  but  well-wooded  canon  to  the  Missoula  River  at 
the  town  of  that  name.  It  is  said  to  have  its  source  in  two  small  lakes,  near  a  third 
lake  which  is  drained  by  Clearwater  Creek  into  Big  Blackfoot  River.  The  "  divide" 
between  this  third  lake  and  the  two  others  is  said  to  be  of  such  a  character  that,  with 
very  little  work,  a  ditch  could  be  cut  across  which  would  result  in  bringing  the  surplus 
water  of  the  third  lake  into  those  drained  by  the  Rattlesnake,  thus  greatly  increasing 
the  volume  of  that  stream.  This  is  a  very  clear,  cold  stream  flowing  with  a  rapid  cur- 
rent over  a  very  rough  bed  of  gravel  and  larger  rocks,  and  containing  very  little  water 
vegetation.  The  banks  are  lined  with  a  heavy  growth  of  trees,  bushes,  and  vines,  but 
this  promises  not  to  remain  very  much  longer.  The  larger  timber  is  being  cut  off 
rapidly  for  wood,  which  is  floated  down  the  stream.  At  the  time  of  our  visit,  at  least 
3  miles  of  the  stream  was  literally  filled  with  an  immense  jam  of  cord  wood  which  had 
been  started  down,  and  still  above  this  we  saw  a  constant  line  of  sticks  floating  by  to 
augment  the  large  ainount  already  in  the  jam.  From  the  best  information  we  could 
gain,  all  of  this  timber  is  being  cut  from  Government  land,  and,  whether  by  Govern- 
ment permission  or  not,  it  is  certainly  to  be  very  greatly  deplored. 

We  examined  this  stream  throughout  the  hist  10  miles  of  its  course,  and  took 
measurements  just  above  Missoula.  Temperature,  54°  at  5  p.  m.,  July  28.  Width,  30 
feet;  depth,  1§  feet;  current,  2^  feet  per  second.  This  would  give  over  50,000  gallons 
per  minute.    This  creek  flows  its  entire  course  through  Government  land,  except  the 
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last  2  miles.  The  city  of  MLssoala  gets  its  water  sapply  firom  this  stream^  taking  it 
oat  less  tiian  2  miles  above  the  mouth. 

There  seems  to  be  an  abondaiice  of  suitable  fish  food,  many  species  of  insect  larvsB, 
etc.,  being  seen  at  all  places  examined.  The  si>ecies  of  fishes  found  were  the  common 
trout,  salmon  trout,  and  blob.  AU  of  these  were  quite  common,  the  salmon  trout 
being,  perhaps,  the  most  abundant. 

Big  Black/oot  River. — This  is  one  of  the  largest  tributaries  of  the  Hell  Gate  River, 
into  which  it  flows  at  a  point  about  7  miles  above  Missoula.  We  examined  it  for  the 
last  6  miles  of  its  course.  It  is  at  least  100  yards  wide  and  is  very  deep,  so  deep  that 
tlie  water,  which  is  clear,  appears  very  blue.    Temi)erature  at  noon,  July  29,  63^. 

At  Bonner,  a  mile  or  so  above  tlie  mouth,  is  a  very  large  sawmill,  and  the  river 
for  3  or  4  miles  above  the  mill  is  literally  filled  with  logs  which  have  been  cut  from 
the  heavily  timbered  country  through  which  the  river  flows  and  which  were  being 
floated  down  to  the  mill.  Above  this  jam  of  logs  the  stream  is  oi)en,  but  so  deep 
and  swift  as  to  render  seining  wholly  imx)ossible  except  in  occasional  nooks  and 
shallow  places.  This  stream  flows  through  a  rocky  gorge  most  of  the  way,  there  being 
but  little  bottom  land.  The  mountains  on  either  side  are  of  highly  metamorphic 
sandstone,  and  in  most  places  densely  timbered,  but  at  the  present  rate  of  destruction 
it  will  not  be  many  years  until  these  magnificent  forests  are  wholly  destroyed,  the 
mountains  made  barren,  and  the  volume  and  beauty  of  the  streams  greatly  diminished. 
An  abundance  of  insect  larvae  was  found  in  several  places,  and  the  river  is  said  to  be 
a  most  excellent  trout  stream.  We  obtained  specimens  of  the  common  trout,  whitefish, 
blob,  and  one  species  of  minnow  (Bhinichthys  duleis).  Frogs  were  not  rare  along  the 
shore  in  suitable  places. 

fAttle  Black/oot  Biver. — Examined  on  July  21,  just  above  the  town  of  Elliston. 
Temi)erature  at  4  p.  m.,  550;  air,  71o.  Width,  25  feet;  depth,  2 J  feet;  current,  3  feet; 
volume,  84,375  gallons  per  minute.  This  is  a  good-sized  stream,  rising  on  the  ''divide'* 
west  of  Helena  and  flowing  westward  to  Garrison,  where  it  joins  the  Deer  Lodge  to 
form  Hell  Gate  River.  The  current  is  very  swift,  the  bottom  strewn  with  rocks  of 
various  sizes,  and  the  banks  are  lined  with  willows,  cottonwoods,  and  other  small 
bushes.  Below  Elliston  the  water  is  muddied  by  mining  operations,  but  above  that 
place  it  is  pure  and  clear. 

Near  the  railroad  bridge  above  town  a  small  creek,  averaging,  near  its  mouth, 
10  feet  wide  and  1  foot  deep,  flows  into  the  Little  Blackfoot.  Its  water  is  not  so  clear 
and  is  warmer  (59o).  In  this  we  found  an  abundance  of  a  small  mollusk  (Limnwa 
paluHtris)  as  well  as  various  larval  insects.  In  the  river  we  found  blobs  and  young 
whitefish  abundant,  and  also  took  a  few  trout;  while  in  the  small  creek  we  found 
trout  of  good  size  quite  plentiful,  a  few  whitefish,  and  an  abundance  of  blobs,  suckers 
(Catostomris  catostomus),  and  minnows  {Bhinichthys  duleis).  Though  we  obtained  no 
sx)ecimens,  there  is  no  doubt  that  the  salmon  trout  also  occurs  in  this  river.  Persons 
who  have  fished  it  frequently  described  to  us  two  species  of  trout  which  they  had 
taken  here,  one  of  which  was  quite  certainly  the  salmon  trout  [SalveUnns  malma). 
Frogs  were  not  uncommon  about  the  creek. 

Cottonwood  Creek. — Examined  July  22  for  the  last  3^  miles  of  its  course.  Width,  20 
feet;  depth,  IJ  feet;  current,  3  feet;  volume,  40,394  gallons  per  minute.  Temperature 
at  3  p.  m.,  540 ;  air,  77°.    This  is  a  clear  stream  of  considerable  size  rising  in  the 
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mountains  some  15  miles  east  of  Deer  Lodge.  Flowing  through  rocky  gorges  in  the 
upper  part  of  its  course,  and  through  rather  rough  meadow  land  in  the  lower  portion,  it 
unites  with  the  Deer  Lodge  Eiver  at  the  city  of  that  name.  The  bed  of  the  stream  is 
throughout  very  rough  and  rocky,  but  the  banks  are  lined  with  a  heavy  growth  of 
cottonwoods,  alders,  and  other  small  trees  and  bushes.  It  seems  to  be  well  supplied 
with  insect  larvae  and  other  suitable  food  for  fish,  and  is  a  most  excellent  trout  stream. 
The  seining  that  we  did  here  was  very  unsatisfactory,  owing  to  the  roughness  of  the 
bottom  and  the  extreme  swiftness  of  the  current;  however,  we  took  over  30  trout  and 
a  great  many  blobs.  Quite  a  number  of  trout  were  also  taken  with  the  fly.  None  of 
the  trout  taken  weighed  over  half  a  jwund. 

In  some  very  small  ponds  along  the  creek  we  found  a  great  many  frogs,  and  insect 
larva?  literally  swarmed  in  these  pools.  A  few  snakes  [Eutcenia  sp. !)  were  seen  here. 
Quite  a  good  deal  of  the  water  from  Cottonwood  Creek  is  used  for  irrigation,  and  the 
city  of  Deer  Lodge  receives  its  water  supply  from  this  stream.  Up  to  the  present 
time  a  little  mining  has  been  carried  on  along  the  upper  course,  but  it  has  practically 
ceased  now,  and  there  is  no  great  probability  that  the  water  of  this  creek  will  ever  be 
in  danger  of  contamination  from  that  source. 

Deer  Lodge  River. — This  river  has  its  origin  in  numerous  small  streams  in  the  hills, 
chiefly  to  the  westward  of  Butte  City  and  on  the  divide,  upon  which  also  rise  many  of 
the  affluents  of  Jefferson  Fork  of  the  Missouri.  Flowing  northward  through  a  very 
beautiful  and  rich  agricultural  valley,  it  joins  the  Little  Blackfoot  Eiver  at  Garrison, 
about  45  miles  north  of  Silver  Bow.  We  examined  the  Deer  Lodge  Eiver  throughout 
the  greater  part  of  its  course.  At  Deer  Lodge  we  found  it  to  be  57  feet  wide,  3  feet 
deep,  and  to  have  a  current  of  4  feet  per  second;  this  gives  a  flow  of  307,800  gallons 
per  minute.    The  temperature  of  the  water  at  10  a.  m.,  July  23,  was  59°;  that  of  the 

air,  780. 

Throughout  most  of  its  course  it  has  a  very  swift  current.  The  bed  of  the  stream 
is  chiefly  of  coarse  gravel  and  larger  rocks.  In  some  portions  where  the  current  is  less 
swift  the  bed  is  made  up  of  a  constantly  shifting  mass  of  flue  silt-like  material,  prob- 
ably from  the  concentrators  and  reduction  works  at  Anaconda  and  Butte.  Throughout 
the  entire  length  of  this  river  the  water  is  full  of  this  solid  matter  in  suspension.  The 
amount  of  solid  matter  carried  down  by  the  Deer  Lodge  Eiver  from  this  source  must 
be  very  considerable,  and  of  course  proves  fatal  to  all  kinds  of  flsh  life.  We  seined 
the  river  very  thoroughly  in  the  vicinity  of  Deer  Lodge  and  did  not  find  any  fish 
whatever. 

This  stream  is  said  to  have  been  well  supplied  with  trout  and  other  fish,  but  none 
have  been  seen  since  the  concentrators  began  operations.  Other  life  was  also  scarce ;  no 
living  mollusks  or  crustaceans  and  but  few  insect  larvae  were  seen.  Upon  a  sandbar, 
below  the  town  of  Deer  Lodge,  we  found  a  few  dead  shells  of  Margaritana  margaritifera 
Linn.,  but  careful  search  failed  to  discover  any  livmg  specimens.  The  banks,  usually 
low,  are  covered  with  a  pretty  heavy  growth  of  alders,  willows,  and  other  small  bushes. 
Except  this  fringe  of  trees  along  the  streams,  most  of  the  Deer  Lodge  Valley  is  more 
or  less  rolling  prairie  or  meadow  land.  In  suitable  places  along  the  stream  frogs  were, 
quite  plentiftd. 

In  its  course  from  Silver  Bow  to  Garrison  the  Deer  Lodge  River  receives  a  great 
number  of  small  streams  from  the  mountains  on  each  side  Of  the  valley.  From  the 
east  come  Browns  Gulch,  Silver  Bow,  Peterson,  Cottonwood,  and  Freeze-out  creeks; 
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wliile  from  the  west  the  number  is  much  ^eater,  including  Willow,  Warm  Spring,  Lost, 
Modesty,  Kace-Track,  Dempsey,  Punch,  Tincup  Joe,  and  Kock  creeks.  Although  these 
ai*e  all  cx)mparatively  snuill  streams,  they  are,  with  few  exceptions,  well  filled  with  trout. 
Warm  Spring  and  Silver  Bow  creeks  are  ruined  by  mining  operations,  and  perhaps 
others  are  somewhat  contaminated. 

Rock  Creeky  which  flows  into  Deer  Jjodge  Eiver  near  Garrison,  is  a  good  stream, 
rising  in  a  large  lake.  A  large  reservoir  has  been  made  upon  this  creek  about  12  to 
15  miles  above  Garrison,  and  this  is  said  to  be  full  of  trout. 

Tincup  Joe  is  a  good-sized  creek,  coming  in  not  far  from  Deer  Lodge. 

Denipney  Creek  is  perhaps  the  most  interesting  one  of  this  region.  This  stream 
rises  in  several  small  lakes  lying  near  Mount  Powell,  flows  about  20  miles  or  more,  and 
joins  the  Deer  Lodge  River  about  8  miles  above  the  city  of  that  name.  Through  the 
kindness  of  Messrs.  N.  J.  Bielenberg  and  Frank  Conley,  of  Deer  Lodge,  we  were  able  to 
make  a  trip  to  the  lakes  at  the  hetwl  of  this  creek.  In  company  with  these  gentlemen 
and  Prof.  Frank  W.  4>aj)hagen,  of  the  College  of  Montana,  and  Mr.  Thomas  Morgan,  of 
Dc^er  Lodge,  w(^  ma<le  a  three  days'  trip  to  these  lakes.  The  flrst  day  we  drove  about 
18  miles  southwest  from  Deer  Lodge  and  tramped  on  Dem])sey  Creek,  perhai)s  15  miles 
above  its  mouth.  That  portion  of  the  creek  lying  between  our  camp  and  the  valley  is 
very  rocky  and  very  swift.  There  are  a  few  short,  quiet  reaches,  but  most  of  the  course 
is  mmle  up  of  rapids  and  small  cascades  whic^h  make  it  a  very  picturesque  stream.  In 
th(^  vicinity  of  our  camp  there  are  some  small  mountain  meadows,  and  the  creek  is 
more  quiet  as  it  flows  through  them.  Its  average  width  here  was  about  12  feet,  the 
depth  2  feet,  and  the  current  not  over  1  foot  per  second.  The  water  was,  of  course, 
very  clear  and  cold,  and  well  suited  to  trout.  A  little  time  devoted  to  fishing  with 
the  fly  in  the  evening  near  our  cam])  resulti^d  in  a  string  of  about  twenty  very  nice  fish. 

The  next  day  we  took  saddle  horses  and  followed  on  up  the  creek  to  the  lakes  at 
its  heiMl,  a  distance  of  6  or  (5  miles.  This  ride  was  a  very  diflicult  one,  through  dense, 
ahnost  impenetrable  pine  forests,  over  rough,  rocky  ridges  abnost  too  steep  for  a  horse 
to  climb,  and  across  marshy  meiulows  in  whose  soft  mud  cmr  animals  were  in  danger 
of  miring.  The  first  lake  we  reiujhed  was  about  5  miles  from  our  camj);  a  few  hundred 
yards  to  the  right  was  a  second  on(^,  and  about  the  same  distance  to  the  left  a  third 
lake.  Ejich  of  these  contains  perhaps  three  sections  or  less.  About  them  the  countiy 
is  quite  rocky,  great  bowlders  and  angular  fragments  of  stone  from  the  cliffs  above 
being  scattered  here  and  there  through  the  pine  forests  in  which  the  lakes  are  set. 
These  lakes  are  fed  in  great  part  from  melting  snows.  Lying  jvs  they  do  around  the 
base  of  the  rocky  peak  of  Mount  Powell,  they  receive  a  multitude  of  little  rivulets 
from  a  number  of  snow  banks  which  linger  in  the  gorges  and  canons  above  until  very 
late  in  sununer,  or  even  remain  throughout  the  year.  Indeed,  right  upon  the  shore  of 
the  thinl  one  of  these  lakes,  we  found  a  considerable  bank  of  snow  at  the  time  of  our 
visit,  July  24.  The  lakes  are  in  most  pliM»es  very  deep,  and  the  water  clear  and 
extremely  cold.  We  neglected  to  t^ike  a  thermometer  with  us  on  this  trip,  and 
consetiuently  had  no  means  of  determining  the  temperature  exactly,  but  it  could  not 
have  been  nuich  almve  4()o. 

In  the  first  of  these  lakes  we  saw  seveml  trout,  but  though  we  fisheil  quite  a 
while  they  bit  very  lumrly  and  we  caught  only  a  few.  In  the  sec^ond  lake  we  employed 
difierent  metluHls  with  better  success.  At  the  lower  end  of  the  lake  is  the  small 
stream  which  serves  as  an  outlet  to  the  lake.    The  beginning  of  this  outlet  is  widened 
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into  a  miniature  bay,  which  has  a  fine  pebbly  bottom,  and  in  which  the  water  is 
not  over  a  foot  deep.  A  line  of  rocks  has  been  made  by  some  one  so  as  to  separate 
this  comer  from  the  lake  proper.  One  or  two  places  had  been  left  open,  thus 
permitting  the  fish  to  pass  through.  We  found  a  great  number  of  good-sized  trout  in 
this  little  bay,  but  nearly  all  ran  out  into  deep  water  upon  our  approach.  Withdrawing 
only  a  short  distance  we  had  to  wait  but  a  few  minutes  until  they  began  to  return. 
Very  soon  the  spot  was  literally  alive  with  trout,  when  we  hurriedly  closed  the  few 
openings  in  the  dam.  When  thus  shut  in  it  was  an  easy  matter  to  capture  all  we 
wished  with  a  small  seine  which  we  had.  In  this  way  we  soon  caught  about  thirty 
very  fine  specimens,  which  constituted  but  a  small  portion  of  the  number  in  the  cove. 

This  little  cove  is  evidently  used  as  a  spawning  ground,  and  our  visit  was  at  the 
height  of  the  spawning  season.  Nearly  all  the  females  were  ripe  with  spawn.  In 
several  instances  the  eggs  came  freely  from  the  fish  as  we  handled  them,  and  a  great 
number  of  eggs  were  seen  lying  around  among  the  fine  granite  gravel.  The  teste-s  of 
the  males  were  in  many  cases  greatly  distended  with  milt,  and  both  the  males  and 
females  were  very  brilliantly  colored. 

In  the  third  lake,  already  mentioned,  we  found  trout  most  abundant.  As  a  result 
of  less  than  two  hours'  fly  fishing,  we  took  about  one  hundred  and  twenty-five,  each 
weighing  a  half  pound  or  less.  Quite  contrary  to  our  experience  with  the  trout  in  the 
other  lakes,  we  found  them  to  bite  freely,  even  voraciously,  in  this  lake.  It  seemed 
to  matter  very  little  what  was  used  for  bait,  whether  artificial  fly,  a  real  fly,  trout  eye, 
or  parts  of  bright-colored  flowers.  Several  good  catches  were  made  with  bright- 
colored  leaves  of  a  species  of  painted  cup  {Cdstilleia).  All  these  fish  were  caught  in 
shallow  water  along  the  shore,  but  the  best  fishing  was  always  at  the  mouths  of  the 
little  streams  flowing  into  the  lake.  The  fish  were  all  in  excellent  condition,  their 
stomachs  were  well  filled  with  insect  larvae  and  insects;  in  a  few  cases  I  found  a  num- 
ber of  small  bivalve  shells.  In  several  instances  the  stomachs  contained  quite  a  lot 
of  fine  gravel  or  sand,  probably  the  broken-down  cases  of  caddis  worms.  Wherever 
examinations  were  made,  suitable  food  for  trout  was  found  in  abundance. 

Besides  the  three  lakes  which  we  visited,  there  are  said  to  be  eight  others  lying 
about  the  ba«e  of  the  peak  of  Mount  Powell.  So  far  as  we  are  able  to  learn,  these 
lakes  have  not  received  separate  names,  but  are  known  collectively  as  Dempsey  Lakes. 
They  all  lie  at  an  elevation  of  about  9,000  feet  above  the  sea,  and  most  of  them  are 
drained  by  Dempsey  Creek.    The  elevation  of  Mount  Powell  is  about  11,000  feet. 

Dempsey  Greek,  though  a  rapid  stream,  does  not  contain  any  falls  that  trout  can 
not  ascend,  and  the  difficulty  of  reaching  the  lakes  is,  fortunately,  so  great  that  they 
are  not  likely  to  become  fished  out  very  soon. 

Race- Track  Creek  is  also  an  excellent  trout  stream.  About  two  miles  from  its 
mouth  we  found  it  about  30  feet  wide,  2  feet  deep,  and  with  a  3-foot  current. 

Browns  Oulch  Creek. — This  is  a  small  stream  in  Browns  Gulch,  near  Silver  Bow. 
We  8i)ent  some  time  examining  it  about  a  mile  north  from  the  railroad  station.  We 
found  it  here  to  be  not  over  6  feet  wide,  2  feet  deep,  and  with  a  rather  swift  current. 
The  water  was  not  very  cold,  about  63°,  and  was  somewhat  muddy,  owing  to  recent 
rains.  The  stream  is  lined  by  a  good  growth  of  willows,  and  runs  through  a  narrow 
strip  of  meadow  land  bordered  by  low  hills.  A  few  trout  and  a  great  many  suckers 
(Catostamus  catostomus)  and  Khinichthys  dulcis  were  obtained  here,  and  it  was  from 
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this  stream  that  we  obtained  the  typ^^  of  Leuciscus  gilli.     Small  mollusks  (Limncca 
palustris),  insect  larvae,  and  frogs  were  abundant. 

This  little  creek  flows  into  Silver  Bow  Greek  near  the  railroad  junction  of  that 
name.  Silver  Bow  Creek  is  simply  the  name  applied  to  the  upper  portion  of  Deer 
Lodge  Eiver.  This  comes  down  from  the  vicinity  of  Butte  City,  and  its  water  has  the 
consistency  of  thick  soup,  made  so  by  the  tailings  which  it  receives  from  the  mills  at 
that  city.  !No  fish  could  live  in  such  a  mixture,  and  the  fish  in  Browns  Gulch  are  for 
the  time  being  practically  confined  to  that  short  stream. 

The  other  tributaries  of  the  Deer  Lodge  Eiver  are  all  small,  but,  with  the  excep- 
tions already  noted,  are  excellent  trout  streams. 

Bitter  Root  River. — This  is  a  fine  large  stream,  reminding  me  very  much  of  the 
beautifril  Tippecanoe  Eiver,  but  it  is  about  twice  as  large.  It  rises  in  the  Bitter  Eoot 
Mountains  near  the  line  between  Idaho  and  Montana,  flows  north  through  the  beauti- 
ful Bitter  Eoot  Valley,  and  empties  into  the  Missoula  Eiver  about  3  miles  below  the 
town.  It  is  at  least  75  miles  long,  its  waters  are  clear  and  moderately  cold,  and  the 
lower  part  of  its  course  at  least  is  over  a  bottom  of  sand  and  gi'avel  covered  toward 
the  shores  with  a  heavy  growth  of  Algce  and  other  water  vegetation.  This  stream  is 
apparently  quite  deep  and  flows  with  a  steady,  moderate  current.  The  banks  are 
usually  low  and  well  wooded.  Several  bayous  or  small  ponds  were  noticed  along 
the  west  bank,  and  these  are  invariably  filled  with  Algce,  a  species  of  RanunculttSj  and 
other  aquatic  plants. 

Owing  to  the  too  great  depth  of  the  water  we  were  not  able  to  do  any  seining  in 
the  Bitter  Eoot.  Quite  a  number  of  specimens  of  MylocJieiltis  caurinus  and  Ptychochei- 
lus  oregonensis  were  obtained,  however,  by  use  of  hook  and  line.  These  two  species 
are  evidently  abundant  in  this  river.  Trout  and  "  salmon  trout ^^  are  also  reported 
common,  "  salmon  trout"  weighing  12  to  14  pounds  having  been  taken  at  the  mouth 
of  the  river,  according  to  Mr.  E.  A.  Winstanley,  of  Missoula. 

Lolo  Creek. — This  stream,  also  spelled  <^  Lou-Lou,"  has  its  origin  in  the  Bitter 
Boot  Mountains,  on  the  Idaho  State  line,  and  flowing  eastward  for  about  40  miles 
joins  the  Bitter  Eoot  Eiver  about  10  miles  above  its  mouth,  or  about  12  miles  southwest 
of  Missoula.  Like  all  other  streams  of  this  region  the  Lolo's  waters  are  pure,  clear, 
and  cold.  A  mile  or  so  above  its  mouth  it  was  found  to  be  about  35  feet  Avide, 
averaging  perhaps  2J  feet  deep,  and  flowing  with  a  very  rapid  current.  Temperature 
at  noon,  July  30, 66o.  We  examined  it  throughout  the  last  mile  but  one  of  its  course. 
Here  it  flows  over  gravelly  bottom  and  between  gravelly  banks  which  are  covered 
with  a  dense  growth  of  alders,  willows,  and  cottonwoods,  with  here  and  there  a  mossy 
patch  or  a  stretch  of  meadow  land.  The  stream,  in  some  places  along  here,  is  broken 
up  into  several  streams  flowing  in  different  channels,  but  they  soon  come  together 
again.  There  are  also  a  number  of  bayous,  or  more  properly  small  i>onds,  occupying 
detached  portions  of  former  old  channels  of  the  stream.  These  were  invariably  filled 
with  a  si)ecies  of  Ranunciiltis  (most  probably  R.  aqu^itilis  trichophylhut).  They  were 
often  very  deep,  and  the  extremely  muddy  bottom  rendered  seining  them  a  matter  of 
no  little  difficulty. 

The  Lolo  is  one  of  the  very  best  trout  streams  in  western  Montana.  During  the 
time  we  seined  we  obtained  numerous  fine  trout,  also  a  good  many  blobs  and  young 
whitefish.  In  the  ponds  we  found  Catostomus  catostomua  and  Ptychoeheilus  oregonensis 
very  common. 
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As  already  stated,  the  stream  formed  by  tlie  junction  of  the  Deer  Lodgje  and  the 
Little  Blackfoot  is  called  Hell  Gate  Eiver.  It  bears  this  name  to  the  mouth  of  the 
cafion  just  above  Missoula  River,  or  sometimes  to  the  mouth  of  the  Bitter  Koot,  where 
it  becomes  known  as  the  Missoula  River,  by  which  latter  name  it  is  known  for  30  miles 
or  more,  or  until  it  is  joined  by  the  Flathead  River. 

Hell  Gate  River  (and  its  continuation,  the  Missoula)  being  comi)osed  largely  of 
the  muddy  waters  of  the  Deer  Lodge  and  the  lower  Little  Blackfoot,  is,  of  course,  a 
rather  muddy  stream.  By  the  time  Missoula  is  reached  the  amount  of  solid  matter  in 
suspension  is  probably  not  enough  to  prove  wholly  destructive  to  fish,  though  there 
is  no  doubt  that  the  number  of  fish  in  the  river  even  hero  is  very  greatly  reduced  on 
account  of  this  contamination.  It  is  greatly  to  be  regretted  that  something  can  not  be 
done  to  prevent  such  destruction  of  these  fishing  streams.  The  Hell  Gate  River  flows 
through  a  very  rough,  rocky  caiion  (whence  the  name)  and  is  quite  a  large  stream.  The 
mouth  of  the  canon  is  just  above  Missoula;  below  there  the  stream  flows  through  a 
broad  valley. 

So  far  as  we  were  able  to  determine,  there  are  no  natural  obstructions  anywhere 
above  Lake  Pend  d' Oreille  in  this  river  system — ^the  Clarke  Fork  of  the  Columbia  and 
its  tributaries — ^which  interfere  seriously  with  the  free  movement  of  fishes.  There  are 
certainly  no  falls  in  the  larger  streams,  and  we  know  of  none  of  any  importance  in  any 
of  the  smaller  ones;  and  the  only  artificial  obstructions  are  those  already  mentioned, 
the  great  drifts  of  cord  wood  in  the  Rattlesnake  and  sawlogs  in  the  Big  Blackfoot.  The 
contamination  of  the  Silver  Bow,  Deer  Lodge,  the  lower  Little  Blackfoot,  the  Hell  Gate, 
and  the  Missoula  by  the  mills  at  Butte  and  Anaconda  tends  to  drive  fish  from  these 
streams.  It  is  quite  certain,  however,  that  Seniakwoteen  Falls,  below  Lake  Pend 
d  'Oreille,  and  the  falls  at  the  mouth  of  Clarke  Fork  interfere  with  the  further  ascent 
of  salmon,  and  it  is  i>os8ible  that  they  prevent  it  altogether. 

STREAMS  TRIBUTARY  TO  LEWIS  PORK   OP  THE   COLUMBIA. 

Snake  River. — This  is  the  name  now  usually  applied  to  what  was  once  known  as 
Lewis  Fork  of  the  Columbia;  it  is,  however,  on  many  maps,  called  the  Shoshone 
River.  This  river  is  more  than  900  miles  long,  and  is  one  of  the  most  important  of 
the  Pacific  coast  streams.  The  only  waters  of  this  basin  that  we  examined  are  in  the 
southwest  comer  of  the  Yellowstone  National  Park  and  the  region  immediately  south 
of  the  Park — the  extreme  upper  courses — the  very  beginnings  of  the  Snake  River. 
About  one-fourth  of  the  area  of  the  Park  is  drained  by  streams  which  unite  to  form 
the  Snake  River.  Most  all  of  these  have  their  origin  in  several  picturesque  lakes 
which  rest  on,  or  are  surrounded  by,  the  great  bed  of  rhyolite  which  forms  the  floor  of 
this  plateau  region.  Among  the  most  important  of  these  lakes  are  Shoshone,  Lewis 
and  Heart,  the  first  two  of  which  were  visited  by  us. 

Shoshone  Lake. — We  reached  this  lake  from  the  Upper  Geyser  Basin,  from  which 
it  is  distant  about  a  dozen  miles  to  the  southeast,  across  the  "Great  Continental 
Divide."  The  trail  crosses  the  Divide  much  nearer  the  lake  than  the  Geyser  Basin, 
and  from  the  crest  the  lake  can  be  plainly  seen  to  the  south.  The  elevation  of  this 
lake  is  7,740  feet.  Its  shape  is  somewhat  like  that  of  the  letter  T,  the  upright  and 
the  cross-pieces  being  each  pretty  heavy,  and  the  letter  being  inclined  very  greatly 
to  the  right.    The  portion  corresponding  to  the  upright  part  of  the  T  is  very  much 
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con8tri(5ted  at  the  upper  end.  Accordiiij?  to  Mr.  Gannett,  topographer  of  the  U.  S. 
Geological  Survey,  the  greatest  length  of  Shoshone  Lake  is  6^  miles,  the  greatest 
width  4^  miles,  while  the  constricted  portion  is  but  half  a  mile  across,  and  its  area 
is  about  12  square  miles.  There  are  but  few  streams  flowing  into  tlds  lake,  and 
they  are  all  small.  At  the  western  end  is  Shoshone  Creek,  a  small  stream  running 
through  the  Shoshone  Geyser  Basin,  a  cluster  of  hot  springs  and  geysers  discovered 
in  1872  by  Dr.  C.  Hart  Merriam  and  others  of  the  U.  S.- Geological  Survey.  At  the 
north  end  there  is  a  small  stream  called  Heron  Creek,  which  drains  a  considerable 
area  on  the  scmth  slope  of  the  "  Divide,"  lying  immediately  north  from  this  part  of  the 
lake.  At  the  time  of  our  visit,  August  11,  this  stream  was  very  small,  not  over  3  feet 
wide  and  1  foot  deep  at  the  outlet,  but  back  a  little  distance  it  widens  out  a  good  deal, 
and  there  is  scarcely  any  current.  This  creek  runs  for  the  last  few  miles  of  its  course 
through  low,  sonu^what  marshy  meadow  land.  The  water  is  clear,  but  not  very  cold, 
the  temperature  at  3  p.  m.,  August  11,  being  63.50. 

From  the  mouth  of  Heron  Creek  we  traveled  down  the  east  shore  of  the  lake 
(♦.  c,  across  the  top  of  the  T)  to  the  outlet.  The  distance  is  about  6  miles  through 
the  heavy  evergreen  forest  which  covers  the  bold,  in  places  precipitous,  shores  to 
the  water's  edge.  The  view  of  tlie  lake  from  this  trail  is  a  most  charming  one,  for 
Shoshone  Lake  is  certainly  one  of  the  gems  of  the  Rocky  Mountains,  and  the  setting 
could  scarcely  be  improved.  (See  PI.  vi.)  Its  shores,  nearly  everywhere  bold  and 
commanding,  are  densely  wooded;  the  beach  is  of  very  clean  gravel,  and  the  water  is 
clear  and  ]>ure.    The  temperature  at  the  surface  near  shore  was  66°,  at  3  p.  m. 

The  outlet  of  Shoshone  Lake  is  called  Lake  Fork  or  Lewis  River.  This  is  a  very 
pretty  stareiun  of  clear,  pure  water  flowing  with  a  rather  rapid  current  for  3  miles  in  a 
direction  a  little  east  of  south,  and  then  expanding  into  Lewis  Lake. 

Lemit  Lake. — ^This  is  another  beautiful  sheet  of  water,  20  feet  lower  than  Shoshone 
Lake,  It  is,  however,  much  smaller,  its  length  being  but  3  miles  and  its  width  not 
greater  than  2  miles.  It  is  essentially  the  same  kind  of  lake  as  Shoshone,  and,  like  it, 
was  totally  without  ftsh  life  of  any  kind  until  stocked  by  the  U.  S.  Fish  Commission 
in  1890  with  Loi*h  l-ioven  and  lake  trout.  We  camped  the  night  of  August  11  at  the 
outlet  of  Shoshone  Lake,  where  we  seined  the  lake  and  the  river  repeatedly,  but  found 
no  fish,  though  plenty  were  found  at  the  upper  end  of  the  lake,  as  stated  elsewhere  in 
this  reiwrt^  The  river  at  its  beginning  is  about  50  feet  wide,  1§  feet  in  average  depth, 
and  has  a  2-foi>t  currents    Temperature  at  8  a.  m.  was  59.50;  air,  56o. 

From  our  camp  at  the  foot  of  Shoshone  Lake  we  rode  through  the  heavj'  woods 
around  the  east  shore  of  Iwcwis  Lake,  to  a  point  on  Lewis  River  just  below  the  mouth 
of  Asti^r  Creek,  whore  we  camped  again.  Just  above  our  camp  are  the  Lewis  Falls. 
These  fUlls  are  >*ery  beautiful.  There  is  first  a  vertical  descent  of  about  20  feet,  theii 
a  very  steep  rapid  or  cascade  of  50  or  60  feet  It  does  not  seem  possible  that  fish 
could  ever  get  up  these  falls.  Lewis  River  here  is  about  75  feet  wide,  averages  IJ 
fleet  deep,  and  flows  with  a  2-fcx>t  current  Its  temperature  at  8  a«  m..  August  13.  was 
65.6^,  the  air  l>eing  6(>o. 

A«f4T  CrreJc  is  but  a  small  stream,  12  feet  wide,  f  foot  deej),  and  having  a  current 
of  nearly  2  fbet  per  second.  It  rises  in  the  Red  Mountains  west  of  Heart  Lake  and 
flows  nearly  due  west.    Its  temi^eratore  was  58^. 

We  seined  Lewis  River  ftt>m  the  fialls  downstream  for  some  distance,  but  found 
no  fish  of  any  kind.    Mr.  Hofer  whipped  the  stream  very  thoroughly  for  a  mile  or 


FISH-CULTURAL   INVESTIGATIONS   IN   MONTANA  AND   WYOMING  21 

more,  but  not  a  trout  rose  to  the  fly.  We  also  seined  Aster  Creek  ft*om  its  mouth 
upstream  several  rods,  but  saw  no  evidence  of  the  presence  of  any  fish.  It  is  quite 
certain  ther6  are  none  here,  and  it  is  equally  certain  that  it  is  not  these  falls  that  keep 
fish  from  entering  Lewis  and  Shoshone  lakes.  These  facts  led  us  to  make  an  attempt 
to  reach  a  fall  lower  down  the  river,  the  existence  of  which  had  been  reported  by 
hunters,  but  about  which  little  or  nothing  seemed  to  be  certainly  known.  Next  day 
we  traveled  on  southward.  Prof.  Jenkins  and  Mr.  Hofer  making  a  detour  to  the  left 
of  the  trail  and  following  more  closely  down  the  right  bank  of  the  river.  They  found 
the  canon  of  Lewis  Eiver  in  this  part  of  its  course  very  wild  and  picturesque.  (See  PI, 
xvii.)  The  walls  are  in  many  places  quite  high  and  vertical.  About  halfway  between 
the  Upper  Falls  and  the  mouth  of  Crawfish  Creek,  they  came  upon  a  very  beautiful 
fall  of  considerable  size.  The  stream  is  divided  by  a  small  island  into  two  parts,  the 
larger  portion  of  the  water  flowing  around  to  the  right  of  the  island.  This  part  was 
estimated  to  be  at  least  50  feet  wide  and  to  fall  almost  perpendicularly  at  least  30 
feet,  then  descend  about  20  feet  more  in  a  very  steep  rapid,  in  which  the  stream  widens 
out  very  much.  That  part  of  the  stream  passing  around  to  the  left  of  the  small  rocky 
island  is  about  8  feet  wide,  and  it  comes  down  in  a  series  of  very  steep  cascades  and 
two  principal  falls,  each  apparently  vertical.  Both  Prof.  Jenkins  and  Mr.  Hofer  regard 
it  as  highly  improbable  that  fish  can  ever  ascend  these  falls.  Mr.  Hofer  fished  with 
the  fly  a  short  time  just  below  these  falls  and  found  trout  abundant.  In  a  few  minutes 
he  landed  six  very  fine  fish,  the  largest  measuring  14  inches  in  total  length.  A  great 
many  smaller  ones  were  seen.  So  it  may  be  considered  as  settled  that  these  lower  falls 
of  Lewis  Eiver  are  the  first  impassable  barrier  that  the  fish  meet  in  their  efforts  to 
ascend  to  Lewis  and  Shoshone  lakes. 

Crawfish  Creek. — A  few  miles  below  the  Lower  Falls,  Lewis  Eiver  receives  from 
the  right  a  good-sized  tributary  known  as  Crawfish  Creek.  This  stream  rises  on  the 
Pitchstone  Plateau,  flows  perhaps  a  distance  of  10  to  15  miles  southeast,  and  joins 
Lewis  Eiver  just  before  that  stream  unites  with  Snake  Eiver.  This  is  just  inside  the 
southern  boundary  of  the  Park.  Where  the  trail  crosses.  Crawfish  Creek  is  27  feet 
wide,  1  foot  in  average  depth,  and  has  a  slow  current — 100  feet  in  1  minute.  The 
water  is  very  warm — 81°  at  noon,  August  13.  There  must  be  warm  springs  somewhere 
along  its  upper  course.  The  water  is  clear  and  seems  to  be  pure.  The  banks  here 
and  for  some  distance  above  the  ford  are  low  and  marshy  in  some  places.  The  bed 
of  the  stream  is  gravelly,  the  rocks  generally  being  coated  with  Algce,  Water  vege- 
tation was  abundant  in  places.  Just  below  the  ford.  Crawfish  Creek  becomes  very 
rapid  and  continues  so  to  its  mouth,  about  1^  miles  away.  The  banks  are  steep  and 
rocky  and  covered  with  a  heavy  pine  forest.  A  short  distance  below  the  ford  are 
Moose  Falls,  where  the  creek  falls  in  one  vertical  plunge  a  distance  of  at  least  30  feet. 
We  examined  the  creek  very  careftdly  both  above  and  below  the  falls.  No  fish  were 
found  above  the  falls  but  trout  were  taken  below.  The  bed  of  tlie  stream  below  the 
fells  is  extremely  rocky,  rendering  the  use  of  the  seine  almost  impossible. 

Crawfish  (Astacus  gambdli)  were  found  to  be  very  common  both  above  and  below 
the  falls.  Crawfish  were  not  found  in  any  other  stream  of  the  entire  region  explored 
by  us,  except  in  Snake  Eiver  and  Jackson  Lake  south  of  this  place. 

Polecat  Creek. — This  is  a  stream  much  the  same  size  aa  Crawfish  Creek,  and 
unlike  it  in  other  particulars.    It  rises  just  within  the  Park  limits,  flows  south 
the  line,  and  empties  into  Snake  Eiver  at  President  Camp. 
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Snake  River. — The  old  Slieridan  trail,  the  trail  we  followed  from  the  Upper  Geyser 
Basin,  crosses  Snake  Eiver  at  what  has  come  to  be  known  as  the  "  President's  Camp.'' 
This  is  about  2  miles  south  of  the  south  line  of  the  Park.  The  river  here  flows  through 
a  wide  meadow,  grassy  and  open  on  the  right  side,  on  the  other  covered  with  a  heavy 
growth  of  chapparal.  It  is  a  beautiful  river  with  clear  water  and  gravelly  bottom. 
At  the  camp,  the  bank  is  3  or  4  feet  high,  but  a  little  lower  down  the  shores  are  low  and 
composed  of  gravel  and  sand.  In  the  main  stream  the  current  was  pretty  strong,  but 
there  were  some  quiet  nooks  and  coves  where  the  water  was  filled  with  various  species 
of  Algce,    The  water  was  62.6o  at  9  a.  m.,  August  14. 

Fish  were  found  to  be  abundant  in  the  river  here.  Many  fine  trout  were  taken, 
mostly  with  the  hook.  Blobs,  young  whitefish,  suckers  (Catostomus  ardens  J.  &  G.), 
and  minnows  {Letuyiscus  atrariusj  Leuciseus  hydrophloxy  and  Rhinichthys  dulds)  were 
found,  the  whitefish,  Utah  chub,  and  suckers  being  especially  abundant.  Most  of  these 
were  gotten  from  a  deep,  quiet  nook  fiUed  with  Algce  right  at  the  camp,  and  nearly  all 
were  found  covered  with  small  dark  specks,  probably  a  parasitic  protozoan.  Crawfish 
were  found  to  be  common  here. 

JcLckson  Lake. — From  President  Gamp  we  crossed  Snake  Eiver  and  traveled  south 
about  12  miles  to  Jackson  Lake.  This  is  a  fine  body  of  water  about  15  miles  long  by  3 
or  4  miles  wide.  Below  our  camp  a  short  distance  is  Marymere,  the  mountain  home  of 
Mr.  John  D.  Sargent.  Across  the  lake  to  the  southwest  are  the  Teton  Mountains, 
rising  from  the  margin  of  the  lake  and  their  rugged  peaks  piercing  the  clouds.  These 
peaks  are  very  rough  and  wild.  The  pinnacles  are  very  steep  and  storm-splintered; 
beds  of  snow  that  never  disappear,  and  which  may  be  glaciers,  fill  the  gorges.  There 
is  no  grander  mountain  group  in  America  than  the  Grand  T6ton  with  the  peaks  which 
environ  it. 

Snake  River  flows  into  Jackson  Lake  at  its  upper  end  and  out  again  below.  About 
the  upper  end  of  the  lake  there  is  a  good  deal  of  low-lying  meadow  land.  On  the  left 
it  is  bordered  by  low  hills,  while  on  the  right  the  shore  is  precipitous  and  rocky. 
Near  the  upper  end  a  small  creek  flows  into  it,  in  which  we  found  suckers,  minnows, 
blobs,  trout,  and  crawfish.  This  creek,  where  we  crossed  it,  is  6  or  8  feet  wide  and  2 
or  3  inches  deep.  It  has  but  little  current.  There  are  some  very  deep  holes  in  which 
fish  were  common.  The  water  was  not  cold,  67.5°  at  noon,  August  14.  The  lake 
is  rather  shallow  on  the  eastern  side,  but  is  said  to  be  very  deep  on  the  west.  The 
temperature  at  the  surface  was  62^  at  9  a.  m.,  August  15. 

In  the  Tenth  Annual  Eeport  of  the  Director  of  the  U.  S.  Geological  Survey,  Capt. 
0.  E.  Dutton  says,  in  writing  of  Jackson  Lake  and  Snake  Biver,  which  drains  it: 

The  present  area  in  not  far  from  40  square  miles,  while  its  watershed  is  between  750  and  800 
square  miles. 

Snake  River  at  low  stages  carries  more  than  3,000  second- feet  of  water.  Its  sources  in  YeUow- 
stone  Park  and  in  the  T(^ton  and  Wind  River  ranges  are  regions  of  large  precipitation,  which  yield 
many  perpetual  streams.  Emerging  iVom  the  mountains  the  Snake  flows  out  into  an  immense  plain, 
250  miles  in  length  and  from  50  to  100  miles  in  width.  A  large  portion  of  this  plain  has  beep  overflowed, 
in  comparatively  recent  geological  times,  by  extravasations  of  basaltic  lava,  much  of  whioh  is  still  an 
expanse  of  barren  rock,  while  some  of  it  is  imperfectly  buried  in  drifted  sand  and  soil.   (Part  ii,  p.  106.) 

According  to  Mr.  Sargent,  Jackaon  Lake  literally  swarms  with  suckers  in  the 
spring,  and  trout  are  also  abundant.  We  were  not  able  to  take  any  suckers  or  trout; 
nor  did  we  think  it  worth  while  to  use  the  seine  in  the  lake.    We  fished  some  time 
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with  hooks,  however,  and  caught  nine  large  Utah  chubs  (Leuciscus  atrartus).  Crawfish 
were  also  found  here. 

Pacific  Creek. — From  Jackson  Lake  we  traveled  across  the  mountains  eastward 
about  12  miles  to  Pacific  Creek.  Our  first  camp  on  this  creek  was  about  8  miles  above 
its  mouth.  It  is  here  a  good- sized  creek,  37  feet  wide,  14  inches  deep,  and  with  a  very 
swift  current  (5  feet  per  second).  The  bed  of  the  stream  is  very  rocky,  being  made  up 
of  water-rounded  glacial  bowlders  of  small  size.  The  banks  are  low  and  level,  covered 
with  a  fair  growth  of  bushes,  and  farther  back  a  good  growth  of  pines.  Trout  were 
found  to  be  quite  abundant,  no  less  than  thirty  very  fine  ones  being  taken  with  the  fly 
in  a  short  time.  Most  oi  these  ranged  in  length  from  10  inches  to  17  inches;  one 
very  fine  specimen,  19  inches  in  total  length,  was  taken  by  Prof.  Jenkins.  Several 
very  young  trout  and  a  few  very  small  blobs  were  taken  with  the  seine.  Fish  food 
seemed  abundant.  ^Numerous  caddis-worm  cases  formed  of  bright-colored  granite 
pebbles  were  found.  TSo  crawfish  or  mollusks  were  seen.  The  water  is  clear  and  cold, 
the  temperature  at  4  p.  m.,  August  15,  being  62°;  at  8  the  next  morning,  when  the  air 
was  50O,  the  water  was  49°, 

The  next  day  we  followed  up  the  narrow  valley  of  Pacific  Creek  for  about  18 
miles  and  camped  about  a  mile  above  Inness  Lake.  We  found  Pacific  Creek  here  very 
much  reduced  in  size,  it  being  not  over  10  feet  wide,  6  inches  deep,  and  having  a  2-foot 
current.  Temperature  at  5  p.  m. :  water,  59° ;  air,  66° ;  at  6 :30  a.  m.  the  air  was  38° ;  at 
9 :15  the  air  had  warmed  to  62°,  while  the  water  was  50o.  A  small  branch  at  our  camp 
wad  somewhat  colder,  the  thermometer  indicating  48°  when  the  air  was  62o.  About 
2  miles  below  this  camp  Pacific  Creek  is  joined  by  Mink  Creek,  which,  being  the  larger 
of  the  two,  should  be  regarded  as  the  main  stream.  Trout  were  found  to  be  abundant 
in\  Pacific  Creek  here,  but  all  individuals  seen  were  small.  Insect  larvae  and  other 
suitable  food  for  fish  were  common. 

Inness  Lake  is  the  somewhat  uncertain  name  of  a  peculiar  lake  lying  near  Pacific 
Creek,  about  1  mile  below  this  camp.  So  far  as  I  can  learn,  no  name  has  been  given 
to  this  lake  by  the  U.  S.  Geological  Survey,  but  "  Inness  Lake"  is  the  name  by  which 
it  is  known  to  Mr.  Hofer.  It  is  about  3  miles  long  and  J  mile  wide.  It  seems  very 
deep  in  two  crater-like  depressions,  but  is  rather  shallow  elsewhere.  One  shallow  area 
was  noticed  near  the  center.  A  part  of  the  bed  of  the  lake  and  a  portion  of  the  shore 
at  least  are  of  limestone  rock.  The  lake  is  surrounded  on  most-  sides  by  low  marshy 
meadow.  Its  outlet  is  into  Pacific  Creek.  Trout  are  very  abundant  in  this  lake. 
There  was  scarcely  a  moment  when  we  were  passing  from  one  end  to  the  other  that 
one  or  more  trout  were  not  seen  rising  to  insects  upon  the  surface  of  the  water. 

The  mountains  about  here  are,  in  most  part,  covered  with  heavy  coniferous  forests. 
There  are,  however,  among  the  ridges  and  upon  the  sides  of  some  of  the  mountains, 
small  but  very  beautiful  grassy  mountain  meadows.  The  journey  from  Jackson  Lake 
up  Pacific  Creek,  while  rather  rough  and  difficult,  is  not  attended  Avith  any  hardships 
or  danger.    The  chief  difficulty  is  in  getting  through  the  fallen  timber. 
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TWO-OCEAN  PASS. 

The  next  day,  August  17,  we  traveled  G  miles  farther  up  Pacific  Creek  and  came 
to  the  famous  Two-Ocean  Pass.  The  importance  of  this  pass  justifies  more  than  a 
brief  notice.  I  have  therefore  collected  all  the  published  data  regarding  it  that  I 
could  find.  The  first  printed  reference  to  this  pass  seems  to  be  that  made  by  Gapt. 
W.  F.  Reynolds  in  his  report  of  the  exploration  of  the  Yellowstone  in  18C8,  page  11. 
Capt,  Reynolds  says : 

Bridger  also  insisted  that  immediately  west  of  where  we  made  our  final  attempt  to  penetrate  this 
singular  valley  [YeUowstone]  there  is  a  stream  of  considerable  size  which  divides  and  flows  down 
either  side  of  the  watershed,  thus  discharging  its  waters  into  both  the  Atlantic  and  Pacific  oceans. 
Having  seen  this  phenomenon  on  a  small  scale  in  the  highlands  of  Maine,  where  a  rivulet  discharges 
a  portion  of  its  waters  into  the  Atlantic  and  the  remainder  into  the  St.  Lawrence,  I  am  prepared  to 
concede  that  Bridger^s  "Two-Ocean  River"  may  be  a  verity. 

Capt.  Jones,  of  the  U.  S.  Engineers,  in  his  report  of  a  Reconnaissance  of  north- 
western Wyoming,  published  in  1875,  gives  a  description  of  the  pass.  He  seems  to  have 
been  the  first  to  describe  this  interesting  place  from  actual  observation.    He  says : 

At  this  divide  occurs  a  phenomenon,  probably  the  one  referred  to  by  the  early  trappers  as  the 
"  Two-Ocean  Pass."  Marching  at  the  head  of  the  column  where  the  trail  approached  the  summit  I 
noticed  that  the  ribbon  of  meadow,  in  which  the  stream  lay  we  had  been  foUowing,  suddenly  dropped 
away  in  front  of  us  with  a  contrary  slope.  I  could  still  see  the  stream  threading  it  and  for  a  moment 
could  scarcely  believe  my  eyes.  It  seemed  as  if  the  stream  was  running  up  over  this  divide  and  down 
into  the  YeUowstone,  behind  us.  A  hasty  examination  in  the  face  of  the  driving  storm  revealed  a 
phenomenon  loss  startling  perhaps,  but  still  of  remarkable  interest.  A  small  stream  coming  down 
from  the  mountains  to  our  left  I  found  separating  its  waters  in  the  meadow  where  we  stood,  sending 
one  portion  into  the  stream  ahead  of  us  and  the  other  into  the  one  behind  us,  the  one  following  its 
destiny  through  the  Snake  and  Columbia  Rivers  back  to  its  home  in  the  Pacific ;  the  other  through 
the  Yellowstone  and  Missouri,  seeking  the  foreign  waters  of  the  Atlantic  by  one  of  the  longest  voyage^ 
known  to  running  water.  On  the  Snake  River  side  of  the  divide  the  stream  becomes  comparatively 
large  at  once,  being  fed  by  many  springs  and  a  great  deal  of  marsh. 

Capt.  Jones  gave  a  map  of  the  pass,  a  copy  of  which  I  give  in  Fig.  1,  PL  n. 

In  October,  1878,  Dr.  Hayden  visited  the  pass,  an  account  of  which  he  gave  in 
Article  xv.  Bulletin  2,  U.  S.  Geological  and  Geographical  Survey  of  the  Territories,  as 
follows: 

This  pass  is  located  about  longitude  110^  00',  and  latitude  4A^  05\  Atlantic  Creek  is  a  branch  of 
the  Upper  Yellowstone  River.  The  party  with  which  the  writer  was  connected  passed  up  the  east 
side  of  the  Yellowstone  Lake  to  the  mouth  of  the  Upper  Yellowstone  River,  and  thence  up  the  valley 
of  that  stream  about  30  miles  to  what  may  be  called  the  Three  Forks,  near  Bridger's  Lake.  The 
east  [west]  fork  bears  the  name  of  Atlantic  Creek. 

.  From  the  Three  Forks  the  party  passed  up  the  valley  of  Atlantic  Creek  to  the  sonthwest,  for 
the  most  part  over  a  gmssy  valley,  which  was  inclosed  between  vertical  walls  of  volcanic  breccia 
1,000  to  1,200  feet  in  height.  This  valley  is  purely  one  of  erosion.  The  breccia  itself  is  of  very 
modern  age,  probably  quaternary  date,  and  the  wearing  out  of  this  great  groove  must  have  been  an 
exceedingly  modern  event.  So  far  an  can  be  seen  from  the  summit  of  the  mountains  on  either  side  no 
divide  can  be  observed.  The  erosion  seems  to  have  produced  a  gentle  slope  on  either  side  of  the 
watershed.  At  the  summit,  not  over  10  miles  from  the  junction  of  Atlantic  Creek  with  the  Upper 
Yellowstone,  the  elevation,  8,081  feet,  is  not  more  than  150  feet  above  the  vaUey  of  the  main  stream. 
The  valley  is  at  first  quite  narrow,  but  it  gradually  expands  into  an  open,  grassy  meadow,  which,  near 
the  pass,  becomes  one-third  of  a  mile  in  width,  and  gradually  closes  up  again  into  a  cafion  on  the 
Pacific  slope.  So  obscure  is  the  drainage  that  we  camped  the  night  of  October  3,  1878,  within  a  fourth 
of  a  mile  of  the  water  divide,  but  did  not  perceive  it  until  we  commenced  our  march  the  following 
morning. 


Wyixn  nc      T     K«  (AC*  M.) 


FiQ.  3.    Two-Ocean  Pass,  from  sketch  made  by  Prof.  Eveamann- 
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The  conditions  are  as  follows :  The  summit  of  the  pass  for  a  distance  of  about  half  a  mile  is  so 
nearly  level  that  a  marsh  is  formed,  which  in  times  of  high  water  becomes  a  small  lake.  A  portion 
of  the  waters  from  the  surrounding  mountains  accumulates  in  the  marshy  meadows  and  gradually 
gravitates  from  either  side  into  two  small  streams,  one  of  whioh  flows  to  the  northeast,  the  other  to 
the  southwest.  On  the  east  side  of  the  divide  there  is  a  depression  or  gorge  in  the  mountain,  which 
is  oocupied  by  a  small  stream  that  at  the  time  of  our  visit  flowed  in  a  well-marked  channel  toward 
the  northeast  into  Atlantic  Creek. 

This  is  the  well-known  Two-Ocean  Creek.  At  the  base  of  the  mountain  side  (c),  a  small  stream 
rises  from  a  sink  holo  or  spring,  which  at  the  time  the  writer  saw  it  (October  4)  was  nearly  dry,  and 
but  little  water  was  running  in  Two-Ocean  Creek  (a).  This  spring  holo  was  not  separated  from  the 
latt«r  creek  more  than  6  feet,  and  a  small  dry  channel  connecting  it  with  a  showed  that  in  times 
of  high  water  a  portion  of  the  water  that  started  down  the  mountain  channel  (a)  broke  over  the  side 
into  the  spring  hole  (c),  and  flowed  thence  through  channel  c  to  the  Pacific.  Lower  down  in  tlie  Two- 
Ocean  channel  ara  two  places  (shown  by  dotted  lines),  where  there  are  two  old  channels  connecting  in 
time  of  high  water  with  channel  c,  showing  that  a  portion  of  the  waters  that  started  down  the  mountain 
side  for  the  Atlantic  was  diverted  toward  the  Pacific.  On  the  opposite  side  of  the  pass  there  is  a 
similar  depression  in  the  breccia  wall,  down  which,  at  the  time  of  the  melting  of  the  winter's  snows, 
much  water  flows. 

The  points  h  and  d  are  close  together,  and  the  waters  of  the  grassy  meadows,  wliich  lie  between 
them,  probably  separate,  a  part  taking  one  direction  and  a  part  the  other.  The  little  lake  or  marsh 
in  the  center,  of  course,  furnishes  a  supply  or  reservoir  for  both.    (See  Dr.  Hayden's  map.  Fig.  2,  PI.  ii.) 

In  September,  1884,  Two-Ocean  Pass  was  visited  by  Mr.  Arnold  Hague,  of  the 
U.  S.  Geological  Survey,  but  he  was  prevented  by  a  severe  snowstorm  from  making 
any  detailed  observations.    In  Powell's  Sixth  Annual  Report,  p.  56,  Mr.  Hague  says: 

I  determined,  however,  to  follow  up  Pacific  Creek  and  take  as  direct  a  course  as  possible  to 
its  sources  in  the  meadows  described  by  Dr.  Hay  den.  From  the  information  I  had  gathered  and  the 
erroneous  character  of  the  maps  I  was  prepared  for  a  difficult  bit  of  travel.  I  found,  to  my  surprise, 
with  the  exception  of  1  or  2  miles  of  rough  country,  that  the  stream  could  be  followed  without  any 
serious  hinderance  to  its  source  in  the  broad  meadows  high  up  in  the  mountains.  From  this  same 
meadow  a  small  stream,  known  as  Atlantic  Creek,  flows  eastward  and  empties  its  waters  into  the 
Upper  Yellowstone. 

Unfortunately,  we  were  caught  on  the  sunmiit  in  a  severe  snowstorm,  although  early  in  the 
month  of  September.  Snow  to  the  depth  of  15  inches  covered  the  ground.  This  not  only  caused  a 
delay,  but  prevented  us  from  determining  accurately  the  conditions  governing  the  supply  and  dis- 
charge of  the  waters.  It  is  probable  that  the  divide  between  Atlantic  and  Pacific  creeks  is  but  a  few 
inches  in  height. 

The  conditions  observed  here  are  not  unlike  those  seen  in  many  places  in  flat,  plateau-like  country, 
the  difference  being  that  here  they  are  on  a  grander  scale  and  more  than  usually  striking  and  impressive. 
The  place  is  one  of  great  beauty.  If  the  Park  Umits  should  be  extended  to  the.44th  parallel,  Two-Ocean 
Pass  will  be  within  the  reservation. 

From  tbe  above  it  appears  that  this  interesting  pass  was  evidently  known  to  the 
famous  guide,  Jim  Bridger;  that  the  first  account  written  by  one  who  had  seen  it  is 
that  given  by  Capt.  Jones,  who  visited  it  during  a  driving  storm  September  3, 1873; 
that  the  next  to  visit  it  was  Dr.  Hayden,  in  October,  1878,  who,  like  Capt.  Jones, 
approached  it  from  the  Yellowstone  side;  and  that  it  was  again  visited  by  Mr.  Hague, 
in  September,  1884.  Mr.  Hague  reached  the  pass  from  Jackson  Lake  by  way  of 
Pacific  Creek  at  a  time  when  the  pass  was  covered  with  snow.  Besides  those  who  have 
published  accounts  of  their  visits,  Two-Ocean  Pass  has  been  visited  several  times  by 
our  guide,  Mr.  Elwood  Hofer,  within  the  last  few  years.  The  route  traveled  by  our 
party  was  essentially  the  same  as  that  followed  by  Mr.  Hague.  We  arrived  at  the  pass 
on  Monday  morning,  August  17,  and  remained  until  10  o'clo(;k.the  next  morning.  This 
gave  us  ample  time  to  make  a  careftd  examination  of  the  remarkable  conditions  which 
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obtain  here.  Eeference  to  the  frontispiece  and  the  accompanying  diagram  (Fig.  3, 
*P1.  II),  from  sketches  made  on  the  ground,  will  assist  very  much  in  understanding  the 
description  which  follows. 

Two-Ocean  Pass  is  a  nearly  level  piece  of  meadow  land,  surrounded  by  rather 
high  hills  excei>t  where  the  narrow  valleys  of  Atlantic  and  Pacific  creeks  open  out 
from  it.  Eunniug  back  among  the  hills  to  the  northward  are  two  small  canons;  on  the 
opposite  side  is  another  cafion  of  the  same  character.  Down  these  canons  come  the 
three  main  streams  which  flow  through  the  pass.  The  extreme  length  of  the  pass 
from  east  to  west  can  not  be  much  less  than  a  mile,  while  the  width  from  north  to 
south  is  perhaps  three-fourths  of  a  mile.  From  our  camp  at  4,  just  on  the  border  of 
the  meadow,  an  excellent  view  of  the  pass  and  its  surroundings  could  be  had.  Just 
in  front  was  Pacific  Creek.  Following  it  upstream  for  more  than  a  mile  above  our 
camp,  we  found  it  to  head  west  of  the  pass,  then  follow  down  a  rocky  canon  in  a  general 
northerly  direction  before  finally  turning  somewhat  abruptly  to  the  southward  just 
before  entering  the  pass.  The  course  is  then  southi^ard  across  the  western  border  of 
the  meadow  until  a  short  distance  to  the  right  of  our  camp,  when  it  turns  suddenly 
west  and  leaves  the  pass  through  a  narrow,  grassy  valley. 

Atlantic  Creek  was  found  to  have  two  forks  entering  the  pass.  At  the  north  end 
of  the  meadow  is  a  small  wooded  canon  down  which  flows  the  North  Fork  of  Atlantic 
Creek.  This  fork  hugs*  the  border  of  the  flat  very  closely,  and  at  3  turns  rather 
abruptly  to  the  east.  At  c  we  found  a  small  tributary  stream  coming  into  Pacific 
Creek  from  across  the  meadow.  Following  up  this  stream  we  found  it  to  start  in  a 
spring  at  5;  but  above  this  spring  and  connected  with  it  we  found  a  well-marked,  dry 
channel,  with  gravelly  bottom  and  distinct  banks.  This  we  followed  to  its.source  and 
found  it  to  branch  off  from  the  North  Fork  at  3.  Very  recently  a  green  pine  tree  had 
fallen  across  tliis  channel  right  at  its  origin  in  such  a  way  as  to  completely  dam  it, 
thus  throwing  all  the  water  back  into  Atlantic  Creek.  Only  a  little  effort  was  needed 
to  clear  away  the  tree  and  the  rubbish  that  had  accumulated  against  it,  and  very  soon 
a  good  portion  of  Atlantic  Creek  was  flowing  down  the  old  channel  to  Pacific  Creek. 
The  distance  from  3  to  the  spring,  5,  is  about  1,000  feet,  and  the  slope  is  very  gentle. 
This,  together  with  the  fact  that  the  ground  throughout  most  of  the  distance  was 
quite  dry  and  took  up  water  rapidly,  caused  the  water  diverted  into  the  old  channel . 
to  travel  very  slowly,  and  not  until  the  next  morning  had  it  reached  and  connected 
with  the  running  water  at  the  spring.  Mr.  El  wood  Hofer,  our  guide,  traveled  through 
this  pass  in  September,  1890,  at  which  tiriie  he  says  there  was  a  continuous  stream 
of  water  from  point  3  to  Pacific  Creek  by  way  of  this  old  channel. 

The  South  Fork  of  Atlantic  Creek  comes  down  a  canon  to  the  right,  skirting  the 
brow  of  the  hill  a  little  less  closely  than  does  the  North  Fork.  The  phenomenon  dis- 
covered on  the  north  side  was  found  to  be  repeated  on  this.  At  1  an  old  channel  was 
found  branching  from  the  South  Fork  and  running  toward  Pacific  Creek.  It  had  also 
been  dammed  by  a  dead  tree  falling  across  right  at  its  place  of  branching  from  the 
main  stream,  turning  all  its  water  back  into  Atlantic  Creek.  Putting  a  few  rocks 
in  the  main  stream  and  clearing  away  some  of  the  rubbish  resulted  in  sending  at 
least  30  miner's  inches  down  the  old  channel  to  J2.  This  old  channel  runs  along  pretty 
close  to  the  main  stream  for  some  distance,  at  one  place,  d,  coming  within  a  few  feet  of 
it.  Across  this  narrow  strip  is  another  old  bed  through  which  water  would  be  made 
to  flow  by  a  rise  of  a  very  few  inches  in  Atlantic  Creek.    The  old  channel,  beginning 
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at  t^  was  found  to  connect  with  the  one  from  the  other  fork  at  J2,  and  by  the  next 
morning  a  good-sized  stream  was  flowing  from  the  South  Fork  of  Atlantic  Creek  into 
Pai;cific  Creek.  The  lower  portion  of  this  channel  contained  a  little  seepage  water,  and 
it  is  certain  a  live  stream  liad  been  flowing  through  it  earlier  this  season. 

Besides  the  old  channels  already  mentioned  there  are  evidences  of  several  others 
which,  during  even  ordinary  water,  would  connect  the  two  creeks.  As  already  stated, 
the  pass  is  a  nearly  level  meadow,  covered  with  a  heavy  growth  of  grass  and  many 
small  willows  1  to  3  feet  high.  While  it  is  somewhat  marshy  in  places,  it  has  nothing 
of  the  natuie  of  a  lake  about  it.  Of  course,  during  wet  weather  the  small  springs  in  the 
meadow  would  be  stronger,  but  the  important  fiict  is  that  neither  Atlantic  nor  Pacific 
Creek  rises  in  the  meadow.  Atlantic  Creek,  in  fact,  comes  into  the  pass  as  two  good- 
sized  streams  from  two  different  directions  and  leaves  it  by  at  least  four  channels, 
thus  making  an  island  of  a  considerable  portion  of  the  meadow. 

Pacific  Creek  is  a  strong  stream  long  before  reaching  the  pass,  and  its  course 
through  the  meadow  is  well  fixed,  but  not  so  with  Atlantic  Creek,  The  west  bank  of 
each  fork  is  liable  to  break  through  almost  anywhere  and  thus  send  a  part  of  its  water 
across  to  Pacific  Creek.  It  is  probably  true  that  one  or  more  branches  connect  the 
two  creeks  under  ordinary  conditions,  and  that  in  times  of  high  water  a  very  much 
greater  portion  of  Atlantic  Creek  flows  across  to  the  other.  At  any  rate,  it  is  certain 
that  there  has  been,  and  usually  is,  a  free  waterway  through  Two-Ocean  Pass  of  such 
a  character  as  to  permit  fishes  to  pass  easily  and  readily  from  the  Snake  Kiver  over  to 
the  Yellowstone — or  in  the  opposite  direction.  Indeed,  it  is  possible,  barring  certain 
falls,  for  a  fish  so  inclined  to  start  at  the  mouth  of  the  Columbia,  travel  up  that  great 
river  to  its  principal  tributary,  the  Snake,  continue  on  up  through  the  long,  tortuous 
course  of  that  stream,  and,  under  the  shadows  of  the  Grand  Tetons,  enter  the  cold 
waters  of  Pacific  Creek,  by  which  it  could  journey  on  up  to  the  very  crest  of  the  Great 
Continental  Divide,  to  Two-Ocean  Pass;  through  this  pass  it  may  have  a  choice  of 
two  routes  to  Atlantic  Creek,  where  it  begins  the  journey  dowTistream ;  soon  it  reaches 
the  Yellowstone  Eiver,  down  which  it  continues  through  Yellowstone  Lake,  then 
through  the  lower  Yellowstone  out  into  the  turbid  waters  of  the  Missouri;  for  many 
hundred  miles  it  may  continue  down  this  mighty  river  before  reaching  the  Mississippi, 
the  Father  of  Waters,  through  which  it  may  finally  reacli  the  Gulf  of  Mexico — a  won- 
derful journey  of  over  5,800  miles,  by  far  the  longest  possible  fresh-water  journey  in 
the  world. 

Standing  upon  the  bank  of  either  fork  of  Atlantic  Creek,  just  above  the  place  of 
the  "  parting  of  the  waters,"  we  tossed  chips,  two  at  a  time,  into  the  stream.  Though 
the  two  chips  would  strike  the  water  within  an  inch  or  so  of  each  ot^ier,  not  infre- 
quently one  would  be  carried  by  the  current  to  the  left,  keeping  in  Atlantic  Creek, 
while  the  other  might  be  carried  a  little  to  the  right  and  enter  the  branch  running 
across  the  meadow  to  Pacific  Creek;  the  one  beginning  a  journey  which  will  finally 
bring  it  to  the  Gulf  of  Mexico,  the  other  entering  upon  a  long  voyage,  in  the  opposite 
direction,  to  the  Pacific.  Where  Pacific  Creek  leaves  the  pass  it  is  about  6  feet  wide 
and  will  average  2  or  3  inches  deep,  though  it  is  much  deeper  in  many  places — in  some 
places  forming  pools  1  to  2  feet  deep.  Just  inside  the  pass,  from  a  to  ^,  the  current 
flowed  268  feet  at  the  rate  of  1^  feet  per  second.  The  two  forks  of  Atlantic  Creek 
come  together  near  the  east  margin  of  the  pass  and  form  a  stream  much  like  Pacific 
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Creek  in  size  and  general  features.  There  are  relatively  deep  jkwIs  in  each  of  these 
forks,  particularly  in  the  lower  parts. 

We  seined  all  of  these  creeks  quite  carefully  and  found  plenty  of  small  trout  every- 
where on  each  side.  We  took  specimens  in  each  arm  of  each  of  the  Y's  of  Atlantic 
Creek  and  in  such  places  as  would  have  easily  permitted  them  to  pass  from  one  side  to 
the  other,  and  there  is  no  doubt  whatever  that  trout  can  and  do  pass  over  this  divide 
at  will. 

As  is  well  known,  Yellowstone  Lake  is  abundantly  supplied  with  trout,  while 
Shoshone  and  Lewis  lakes,  two  very  similar  bodies  of  water,  were  wholly  without  any 
fish  life.  The  absence  of  fish  from  Shoshone  and  Lewis  lakes  is  readily  explained 
by  the  presence  of  vertical  falls  in  Lewis  Kiver.  But  the  much  greater  falls  in  the 
Lower  Yellowstone  Eiver  would  certainly  prove  as  effective  a  barrier  in  preventing  fish 
from  ascending  to  Yellowstone  Lake  from  the  Missouri.  Evidently,  Yellowstone  Lake 
and  the  Upper  Yellowstone  Eiver  were  stocked  from  the  west,  and  almost  certainly  via 
Two-Ocean  Pass.  The  probability  that  the  outlet  of  Yellowstone  Lake  at  one  time 
was  toward  the  Pacific,  as  claimed  by  geologists,  only  strengthens  this  solution  of  the 
problem.  But  while  this  explains  the  origin  of  the  trout  of  Yellowstone  Lake,  it  leaves 
another  equally  interesting  problem  without  any  explanation,  viz,  the  presence  of  the 
blob  (Coitus  bairdi  punctulattis)  in  Pacific  Creek  and  its  absence  from  Atlantic  Creek 
and  the  entire  basin  of  Yellowstone  Lake. 

We  caught  four  blobs  in  Pacific  Creek  in  the  pass,  but  though  we  seined  careftdly 
in  Atlantic  Creek,  only  a  few  yards  away,  we  did  not  find  a  single  blob;  nor  were  we 
able  to  find  any  further  down  Atlantic  Creek  or  in  any  of  the  streams  tributary  to 
Yellowstone  Lake.  This  fish  could  surely  get  across  just  as  easily  as  the  trout,  and 
the  four  we  caught  would  have  had  to  travel  upstream  but  a  few  rods  through  a 
channel  filled  with  an  abundance  of  water  in  order  to  be  on  the  Atlantic  side. 

The  water  of  Atlantic  Creek  and  the  Upper  Yellowstone  Eiver  does  not  seem 
to  differ  in  any  way  from  that  of  Pacific  Creek,  and  the  conditions  there  seem  just  as 
favorable  to  blobs.  At  present  I  am  wholly  unable  to  account  for  their  absence;  the 
matter  needs  further  investigation. 

During  the  night  that  we  camped  in  Two-Ocean  Pass  (August  17-18),  ice  froze 
half  an  inch  thick  in  a  basin  at  our  camp,  and  nearly  as  thick  on  the  creek  near  by. 
The  temperature  of  the  air  at  6:30  a.  m.  was  330;  of  the  water  at  8  a.  m.,  42°;  at  11 
a.  m.,  550.  According  to  the  U.  S.  Geological  Survey,  the  elevation  of  Two-Ocean 
Pass  above  sea  level  is  about  8,200  feet. 

The  ^^Lake  sheet"  of  the  map  of  the  Yellowstone  ^National  Park  by  the  U.  S. 
Geological  Survey  includes  Two-Ocean  Pass,  but  it  needs  changing  in  some  particulars. 
All  of  the  line  representing  Pacific  Creek  above  the  pass  should  represent  the  South 
Fork  of  Atlantic  Creek,  and  should  be  connected  with  the  North  Fork  at  the  east 
edge  of  the  pass;  and  Pacific  Creek  should  be  made  to  come  into  the  pass  from  the 
northwest.    (See  diagram,  Fig.  3^  PL  11.) 
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Atikmtk  Creek. — On  AitgtLst  1«5  we  tibflowed  Attmtic  i'reek  dowu  tuwbieifv  itj  ttowssi 
iato  fche  Upper  YeQowi^ae  River.  We  j^eiiied  it  aibuut  Ui  Uiile  above  it:^  luoutll  <wiil 
ibimd  a  few  yeaii^  tro«rt.  At  tbubs^  point  the  ereek  ii^  about  3I>  t^^t  wide,.  |  foo^ 
deep^  and  ha,*  ai  ^3-t«x)t  enrrent.  The  temperature  of  the  water  at  uoou  wa^s  v^7^.  ietjitii 
fchan  2  miles  below  the  psiss  the  trail  erot<i>et<  Jay  Creeks  a  tS?w  roiU  above  where  it 
join»  Atlaatie  Creek*  At  the  ford^  Jay  Cteek  w^aj^  :2i>  feet  wide^  {;>  iucbetj^  deep^  aud  hail 
ilk  current  €rf2J  feet  per  seeond.  The  water  at  ti>:3t>  a.  ux.  wa^i^  -klP^  About  ^  i*)tiie^ 
ftrrther  down,  we  crossed  Seiieeio  Creek  about  t«ie-lx>urth  ol'  a  uxile  above  it:;^  uiouth. 
Thi»  \»  ih  stream  mneh  hkti*  Jay  Creeks  but  cou;siderabty  5<maller. 

The  ITpfer  TeUme^ftwie  Eiteer^ — ^We  came  upou  the  ITpper  YeUowsitoue  at  a  jjKuitt 
afooixt  tJO  miles  in  a  direct  line  above  the  Iake»  or  ^  mites  above  BrUl^r  Lake,  i'roisjysuux 
it  at  this  pointy  we  traveled  down  the  ri^ht  bank  to  its  mouth.  This  river  is  itf  go^l 
sae-  and  tiows  through  a  broad  valley  of  meadow  laud  which^  iu  mau^'  \4ai*es>  has 
marshes  b^^dertng  the  river. 

Aceording  to  Mr.  Arnold  Hague^  the  Upper  Yellowstone  River  ^*  vises  iu  au 
immense  snow  fidd  on  the  north  side  of  an  isolateil  peak>  about  'Jii^  miU^s  south  of  the 
southern  boundary  of  the  Park.  The  peak  attains  au  elevation  of  over  l:i>^iHi  ft^et 
above  sea  level^  and  has  been  long  reeoguizetl  as  a  proniiueut  jxtiutby  all  to|H>^'mphical 
sorvey  parties.  Although  never  visitini,  it  has  beeu  desiguateil  as  Youut  reak>  after  a 
^trapper  who  lived  for  a  long  time  along  the  banks  of  the  Yellowstone*  Thi'oe  rivers — 
the  YeDowstone,  Gray  BuU,  and  Butlalo  Fork  of  Snake  Kiver^— ttnd  their  somves  \\\mxi 
the  abrupt  slopes  of  this  peak.  To  the  S4>uthwartl  and  not  fiir  distant  vises  the  Wind 
Biver.  The  region  is  an  uncommonly  rough  one,  with  pntfound  gv>rgt^s  in^netvating  tUv 
into  the  mountains  and  separated  tvom  each  other  by  meiv  knife  tHlgt^s  of  ixn^k.  The 
entire  country  is  made  up  of  volcanic  material,  for  the  most  part  andtvHitic  bi'eivia/*  * 

We  saw  a  great  many  young  trout  whert^  we  fortU>d  the  river,  and  agtun  near  the 
mouth,  where  large  fish  were  also  abundant.  A  little  tinu^  devoted  to  tly  tlsliing  henn 
resulted  in  the  capture  of  six  very  fine  tnnit,  14  to  18  inches  Xoxx^y  t^vevy  one  of  which, 
however,  was  infested  with  the  parasitic  worm  JHbothnum  eordUn^pis.  The  tt^mpevatuu^ 
of  the  river  near  its  mouth  at  3:30  p.  m.  was  57^;  air,  <i8^.  TluHaighout  most  of  its 
course  the  Upper  Yellowstone  River  has  a  clean,  gravelly  bottom  and  tluws  with  a 
good,  strong  current. 

Bridger  Lake  lies  just  outside  the  original  Park  boundary  and  between  the 
Yellowstone  River  and  Thoroughfare  Creek.  This  is  a  pretty  little  lake,  about  \\  mile 
long  by  half  a  mile  wide,  and  is  well  filled  with  trout. 

Thoroughfare  Creek, — ^This  is  the  largest  tributai'y  of  the  Upper  Yellowstone 
River.  At  our  camp,  just  at  the  Park  line,  it  is  t\illy  100  feet  wide,  2  feet  deep,  and 
flows  3  feet  per  second.  Temperature  of  water  at  r>  p.  m.,  August  1 8,  OO'^ ;  at  7  :.iO  a.  lu., 
the  next  day,  45°;  temperature  of  air  at  0:30  a.  m.,  31^.  We  Heine<l  this  streain  very 
thoroughly,  but  found  nothing  except  numerous  very  young  trout.  A  good  deal  of  tly 
fishing  did  not  result  in  a  single  catch.  The  water  is  clear  and  pure  and  ftill  of  Awh 
food  of  various  kinds. 


Hague,  in  PowolFs  Ninth  Annuul  Hoport,  page  03. 
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On  the  way  down  to  the  lake  we  crossed  numerous  small  creeks,  E8cari)ment,  Cliflf 
Mountain,  and  Trapper.  The  largest  of  these  is  Mountain  Creek,  it  being  18  feet 
wide  and  a  foot  deep.  These  are  all  clear,  cold  streams,  coming  down  from  the  heavily 
timbered  mountains  to  the  east,  and  all  were  found  full  of  young  trout. 

Beaverdam  Creek. — This  stream  flows  into  the  lake  just  to  the  right  of  the  mouth 
of  the  Upper  Yellowstone  Eiver.  Near  its  mouth,  where  we  crossed,  it  is  20  feet 
wide,  about  18  inches  deep,  and  with  a  pretty  swift  current.  Temperature  of  water 
at  10:30  a.  m.,  August  20, 50°.  The  bed  of  the  stream  is  very  rocky,  and  there  is  little 
or  no  vegetation  m  the  water.  Fish  food  seemed  scarce  and  no  fish  were  observed, 
though  we  made  several  hauls  with  the  seine.  Near  the  mouth  of  this  creek  are 
several  old  beaver  dams,  from  which  doubtless  the  stream  received  its  name. 

From  here  our  path  led  us  down  the  east  shore  of  Yellowstone  Lake  to  the  outlet. 
This  is  one  of  the  most  heavily  timbered  districts  in  the  United  States.  The  trees  are 
of  good  size  and  so  close  together  that  it  is  no  easy  matter  to  find  one's  way  along 
the  game  trails — ^the  only  trails  found  here.  The  lake  is  in  sight  most  all  the  way 
and  the  views  are  very  beautiful.  (See  PL  vii.)  We  crossed  Columbine  Creek,  a 
small  stream  of  mineral  water  containing  no  fish,  and  camped  at  the  mouth  of  Meadow 
Creek,  another  very  small,  sluggish  stream,  but  full  of  young  trout.  In  places  this 
creek  was  12  feet  wide,  a  foot  or  more  deep,  and  had  a  somewhat  muddy  bottom 
These  were  really  poo]^,  with  scarcely  any  current.  In  other  places  the  stream  was 
not  so  wide  nor  deep,  but  swift  and  rocky.  Temperature  of  water  at  3  p.  m.,  August  20, 
57°;  at  8:30  next  morning,  air,  57°;  water,  51°.  Young  trout  were  very  abundant  in* 
this  little  creek. 

Pelican  Greek. — This  is  a  fair-sized  stream,  flowing  into  Yellowstone  Lake  near 
the  outlet.  Near  its  mouth  it  is  about  35  feet  wide,  IJ  feet  deep,  and  flows  with  a 
moderately  swift  current.  The  temperature  at  the  mouth  at  6  p.  m.  August  21  was 
52°.  Along  this  stream  are  numerous  springs,  many  of  them  of  mineral  water.  The 
stream  is  full  of  young  trout.  From  here  we  traveled  down  the  Yellowstone  Eiver  to 
the  ford,  where  we  crossed  to  the  left  bank,  and  then  followed  the  Government  road  to 
the  Mammoth  Hot  Springs  Hotel. 

Yellowstone  Lake  and  the  streams  below  it  have  already  been  well  described  by 
Dr.  Jordan  in  his  report  on  the  Yellowstone  National  Park.  (Bulletin  ix,  U.  S.  Fish 
Commission,  pp.  41-63, 1891.)  The  following  from  Mr.  Hague,  Powell's  Ninth  Ileport, 
pp.  92  and  93,  concerning  Yellowstone  Lake,  should  be  added : 

In  comparison  with  its  size  the  drainage  area  is  small.  This  is  readily  accounted  for  by  its  great 
altitude  above  sea  level  and  the  very  favorable  conditions  of  the  surrounding  country  for  receiving  a 
heavy  snowfall  throughout  eight  months  of  the  year.  Over  a  great  part  of  this  area  these  snows  are 
protected  by  the  forests  from  the  dry  westerly  winds,  and  the  water  is  allowed  to  percolate  the  soil 
graduaUy,  supplying  the  springs  and  streams  which  feed  the  lake.  The  altitude  of  Yellowstone  Lake 
is  7,740  feet  above  sea  level,  with  a  surface  area  of  139  square  miles  and  an  indented  shore  line  of  nearly 
100  miles.  As  yet  we  possess  l>ut  litth^  accurate  knowledge  of  its  depth,  although  there  is  no  question 
that  it  presents  the  grandest  natural  storehouse  for  water  within  what  is  known  as  the  arid  region  of 
the  West.  If  the  broad  valley  of  the  Yellowstone  for  200  miles  is  ever  to  be  settled  with  a  prosperous 
people,  this  body  of  water  will  be  of  inestimable  value  for  the  purposes  of  irrigation.  From  careful 
measurements  ma<le  of  the  flow  of  the  Yellowstone  River  just  below  the  outlet  of  the  lake,  the  discharge 
of  water  was  found  to  be  1,525  cubic  feet  per  second,  or  about  34,000,000  imperial  gallons  per  hour. 
The  ganging  of  the  stream  took  place  in  September,  when  the  lake  stood  at  a  lower  level  than  at  any 
other  period  of  the  year. 
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In  1889  the  Irrigation  Snrvey  meiisnred  the  Yellowstone  Kiver  at  Horr  ami  Spariuuf' 
dale^  jnst  north  of  the  Park,  and  obtaine^l  re^^ults  reiuarkabl>'  elose  to  thos^^  obtaliHH) 
by  Mr.  Hague.    Capt.  Button  sajs: 

The  Yellowstone  in  Angnst  csirried  at  Horr  1,553  secouit-teet  iui  the  :^h  of  Au^ue^t^  ainl  Hki  S|iarin$^ 
dale  2.111  seeotnd-feet^  which  is  about  as  low  as  it  may  be  exjteeteU  to  1^1  in  au^'  season^  * 

We  examined  the  Yellowstone  River  pretty  careftilly  l>etween  the  lake  and  the 
£adbi^  for  the  purpose  of  determining  if  any  of  the  whitetish  planted  there  in  18Si>  by 
Mr.  Lucas  could  be  found.  Not  one  was  seen,  and  it  is  not  lieUeved  any  have  survi  y^hK 
Careful  inquiry  among  members  of  Mr.  Wyatt^s  road  camp  failed  to  elicit  any  evideniH) 
of  the  presence  of  whitefish.  This  party  had  been  encamiHHl  uiH>n  the  bank  of  the 
river  for  some  time  and  had  had  excellent  opportunities  for  observing  the  \vhiteiish>  if 
any  were  there.  Trout,  both  large  and  small,  were  very  abundant  in  the  river  hei*e. 
They  are  eaten  quite  fireely  and  are  not  regarded  as  being  ^seriously  aftWttHi  by  the 
I>aradtic  worm.    Many  of  the  trout  taken  here  are  said  not  to  l>e  aftectini  at  all, 

Bladctail  Deer  Creek  was  examined  at  the  crossing  of  the  CiK>ke  City  I'oad,  «tnd 
Lava  Creek  or  East  Fork  of  Gardiner  River  was  examined  between  the  two  faUs^ 
where  one  small  trout  was  taken  with  the  hook.  Whether  this  was  oue  of  the  )ilaut 
made  here  by  Mr.  Lucas  in  1889  can  not  be  certainly  known,  as  it  is  reasonably  certain 
that  trout  were  found  naturally  in  this  creek,  as  explained  by  Dr.  •hu'dan  in  his 
report. 

Bed  Rock  River. — ^This  river  was  examined  by  Mr.  Clapham  3  miles  north  of  Red  Rock 
Station  on  the  Union  Pacific  Railroad.  It  rises  in  Red  Rock  Lake,  about  40  miles 
distant,  in  the  mountains  on  the  Idaho  line.  Near  Red  Rock  it  is  a  g(M)d-sized  stretun, 
about  30  feet  wide  and  20  inches  deep.  It  is  full  of  deep  holes  and  eddies.  Tlie  bottom 
is  usually  quite  rocky,  but  there  are  stretches  of  sand  and  mud.  The  water  is  dear, 
but  not  very  cold,  the  temperature  being  5S^.  This  is  a  very  good  fisli  stream,  bh^bn, 
dace,  suckers,  grayling,  and  whitefish  being  abundant,  and  one  specinion  of  the  ling 
[Lota  lota  ma^mlosa)  was  taken.  No  trout  were  found  here,  though<  higher  up  the 
stream  and  in  Red  Rock  Lake  trout  are  said  to  be  abundant.  The  ling  is  also  stud  to 
be  common  in  Red  Rock  Lake. 

Beaverhead  River. — This  is  simply  a  continuation  of  Red  Rock  River,  the  name 
changing  at  Grayling  Station.  We  examined  this  river  at  a  point  2  miles  above  Dillon, 
Montana,  and  from  there  downstream  to  below  the  town.  It  is  there  a  rather  large 
stream,  50  feet  wide  and  at  least  2  feet  in  average  depth.  It  flows  through  Dillon 
Valley,  which  is  several  miles  broad.  It  has  mud  or  adobe  banks,  usually  crovorcd 
with  a  rank  growth  of  willows  and  other  bushes.  The  bottom  is  usually  one  of  gravel, 
but  there  are  muddy  places  here  and  there  where  the  cnrrent  is  less  switl  and  where 
the  stream  is  filled  with  Ranunculus  and  many  species  of  Algw.  Along  its  hanks  are 
many  ponds  filled  with  water  vegetation.  The  temperature  of  the  water  at  noon,  iluly 
27,  was  630.  This  is  apparently  too  warm  for  trout,  as  none  wc^re  seen,  aiMl  we  were 
told  that  none  are  found  this  far  down  the  stream.  It  is,  however,  an  excellent  stream 
for  whitefish  and  grayling,  with  which  species  it  is  well  supplied.  Suckers,  djice,  and 
blobs  were  also  abundant,  the  blobs  being  exceptionally  large.  Black  bass  would 
certainly  do  well  in  such  a  stream  as  this. 


*  Powell's  Tenth  Annual  Uoport,  Part  u,  p.  89. 
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Bcavorhcacl  Ilivcr  flowH  in  a  i^ciieral  iiorthcast^^rly  direction,  and  joiiin  the  Bighole 
Kivcir  east  of  MelroHc  to  form  the  Joflrer8f)n  Kiver.  The  Bighole  Eiver  is  much  the 
Ham(5  kind  of  a  stream  as  the  Beavcrhcuid.  It  is  said  to  be  well  filled  with  whitefish 
and  Hiiekers. 

Our  routii  from  the  Mammoth  Hot  Springs  to  Shoshone  Lake  was  essentially  the 
name  as  that  followcjd  by  Dr.  .Jordan's  party  in  October,  1889.  The  waters  of  this 
region  were  fully  des<jribed  by  him,  and  but  little  need  be  added  in  this  report  con- 
cerning them.  A  few  obsei*vations  were  made,  however,  that  should  be  recorded. 
The  tc^mperature  of  Glen  Creek  at  11  a.  m.,  August  25,  was  54o.  The  temperature  of 
Indian  Cnn^k  at  11 :3()  a.  m.,  August  25,  was  52°,  while  on  August  7,  when  the  air  was 
lO^j  the  watc^r  was  55°. 

The  brook  trout  that  were  placjed  in  these  streams  in  1889  are  evidently  thriving 
well,  as  we  fcmnd  not  only  individuals  of  that  plant,  but  young  that  could  not  be  over 
a  year  old.  In  Canon  Creek  we  ftnind  an  abundance  of  blobs,  but  did  not  succeed  in 
taking  any  trout,  although  specimens  were  collected  there  by  Dr.  Jordan. 

A  phint  of  9,8(K)  Von  Behr  tnmt  was  made  in  Nez  Perc6  Creek  in  1890.  Though 
we  were,  at  the  time  of  our  visit,  unable  to  find  any  fish,  we  were  informed  by  Lieut. 
Pitcher  that  fish  have  been  seen  there  this  season;  and  Mr,  Elwood  Hofer  writes  me 
that,  on  Oct/obor  9  of  this  year,  he  saw  trout  in  Nez  Perc^  Creek  near  the  "  Soldiers' 
Camp."  These  are  most  probably  of  the  plant  of  1890,  as  this  creek  was  believed  to 
be  wholly  barren  of  fish  until  the  time  of  this  plant.  Mr.  Hofer,  however,  believes 
that  the  native  black-spotted  trout  is  found  in  Nez  Perc6  Creek,  but  can  not  see  how 
they  got  there. 

The  Firehole  was  examine<l  at  various  plaices.  This  stream  contained  no  fish 
above'  Keppler  Cascade  until  1889,  when  a  plant  of  Loch  Leven  trout  was«inade  here 
by.  the  IT.  S.  Fish  Commission.  Specimens  of  this  trout  were  seen  above  the  cascade, 
and  one  was  obtained  in  the  river  above  Old  Faithful  Geyser.  At  the  mouth  of  Fire- 
hole  Hiver  grayling,  whiteflsh,  dace,  blobs,  and  suckers  were  found  in  abundance. 

Gibbon  River  was  examined  at  various  points  from  above  Virginia  Cascade  to  its 
mouth,  where  it  Joins  the  Firehole  to  form  the  Madison.  This  stream  was  stocked 
with  rainbow  trout  in  1889,  ami  we  fimnd  specimens  both  above  and  below  Virginia 
Casciule.  At  the  mouth  of  Gibbon  River  we  found  all  the  species  that  were  found  in 
t.hi>  I^'ireholo  near  by.  These  two  streams  unite  about  6  miles  below  Gibbon  Falls, 
and  about  the  same  ilistanee  below  the  Lower  Geyser  Basin. 

Mfulimn  River. — On  August  23,  24,  and  26, 1  made  a  trip  firom  Norris  Basin  down 
the  Mmlison  River  to  lIorsethit>f  Springs,  beyond  the  western  boundary  of  the  Park. 
The  tmxd  to  this  place  pjisses  dowTi  the  Gibbon  River,  which  it  crosses  near  its  mouth, 
and  then  follows  tht^  Madison  River  very  closely  for  several  miles,  crossing  it  no  less 
than  five  times  before  rem^hlng  Ilorsethief  Springs.  The  upper  course  of  the  Madison 
River  is  tlirough  a  narrow  and  very  picturesque  caiion  which  widens  out  below  into  a 
broivd,  gnwsy  valley.  The  banks  and  bed  of  the  stream  are  rocky  or  of  coarse  gravel. 
The  wwUsT  is  clear  and  sparkling,  but  not  cold — this  latter  fact  being  due,  of  course, 
U)  the  grCMvt  amount  of  hot  wat^^r  which  is  poured  into  it  from  the  Upi>er  and  Lower 
Geyser  Basins.  The  current  is  in  most  places  quite  swift,  and  the  stream  is  well 
filUnl  with  Vknrfiy  A  ItfW,  and  various  other  kinds  of  water  vegeti^tion.  This  is  evidently 
an  excellent  fish  strtnim,  at  Iwvst  as  far  up  as  the  forks — ^grayling  and  whitefish  being 
re^Uly  abundant;  d^u^e,  blobs,  and  suckers  were  all  common. 
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Horsethief  Springs  are  descrilH^d  in  det^iil  iti  another  part  of  this  n^i^ort,  and  th*> 
description  need  not  be  repeated  hei^e.  Suffice  to  say  that  there  is  probably  no  phu^o 
in  Montana  where  grayling,  whitefish,  and  mount^iin  trout  are  nioiT  abundant. 

Mr.  E.  E.  Lucas,  in  a  note  to  Dr.  Jordan,  says: 

On  October  2  [1889],  I  ooUected  fh)iu  Horsethief  Spriugs  2,000  whitoilah,  which  I  pluuttul  the 
next  day  in  Twin  Lakes.  *  *  *  On  October  15  I  collected  1,000  more  whiteilsh  and  ]dunted  thoui 
in  Yellowstone  River  above  the  falls.  There  are  unlimited  numbers  of  these  whitoHsli  in  Hornet hit^f 
Springs,  running  in  size  from  2  to  5  inches.  There  are  also  quite  a  large  number  of  grayling  in  the 
stream. 

Mr.  R.  R.  Cummins,  the  owner  of  the  springs,  in  a  letter  to  nie  dated  December 
20,  1891,  says : 

The  grayling  and  trout  are  just  swarming  in  the  stream.  I  caught  eighty-two  grayling  weighing 
from  one-half  pound  to  2  pounds  2  ounces  in  about  five  hours'  fishing,  using  grubs  for  bait. 

My  own  observations,  made  August  24,  convinced  me  of  tlic  abundance  of  thtme 
species  here.  Every  nook  and  corner  and  especially  every  deej)  pool  was  found  to  be 
full  of  fish,  most  of  them  yomig,  but  some  of  good  size.  The  whitefish  and  grayling 
seem  to  exceed  the  trout  in  numbers.  These  three  species  not  only  And  an  abundance 
of  suitable  food  here,  but  also  use  this  as  a  spawning  ground.  The  blob  is  also  very 
common  here. 

Bozeman  Creek. — ^This  is  one  of  a  great  number  of  interesting  streams  flowing 
through  the  rich  agricultural  Gallatin  Valley.  It  flows  northward  from  Hour  Dough 
Canon,  through  the  town  of  Bozeman,  and,  with  Middle  Creek,  forms  the  East  Gallatin 
Eiver  about  10  miles  northwest  of  Bozeman.  This  latter  stream  flows  into  the  main 
Gallatin  Eiver  at  Barton's  Bridge,  about  a  dozen  miles  farther  northwest,  or  about  10 
miles  east  of  where  the  Gallatin,  Madison,  and  Jefferson  Rivers  uiiit*^  to  form  the 
great  Missouri.  Bozeman  Creek  at  the  bridge  in  the  edge  of  the  town  is  perhaps  .'JO 
feet  wide  and  will  average  18  inches  deep.  The  banks  are  covered  with  bushes  and 
the  bed  of  the  stream  is  of  coarse  gravel.  The  water  is  pure  and  clear.  The  temperature 
at  9:30  a.  m.,  August  27,  was  61o. 

Bridger  Creek  is  a  somewhat  smaller  stream,  but  is  otherwise  very  much  like*. 
Bozeman  Creek,  into  which  it  flows.  At  Davies  Springs  this  cniek  was  10  feet  wid<», 
10  inches  deep,  and  had  a  current  of  2  feet  per  second.  The  temperature*  of  tlu^  water 
at  noon  was  60°  opposite  the  springs,  while  a  little  higher  up  it  was  but  SO'^.  This 
difference  is  no  doubt  due  to  the  fact  that  a  warm  spring  pours  its  water  int<3  the 
creek  just  opx)osite  Davies  Springs.  Just  above  these  springs  is  a  very  intc*resting 
cs^on,  through  which  the  creek  flows. 

Both  of  these  creeks  are  very  good  fish  streams,  and  are  said  to  b(i  well  filled 
with  trout  and  grayling. 

Dr.  F.  V.  Hayden  says: 

The  drainage  of  the  Gallatin  is  composed  of  a  large  number  of  little  streams  that  rise  in  the  Great 
Divide  for  a  distance  of  80  to  100  miles,  and  each  of  these  little  streams  gashes  out  a  deep  gorge  or  canon 
in  the  mountain  sides.  «  •  •  The  valley  of  the  Gallatin,  like  the  valleys  of  all  the  streams  in 
Montana,  is  undoubtedly  one  of  erosion  originally,  and  was  also  the  bed  of  a  lake.  This  lake  basin 
extended  down  to  the  junction  of  the  Three  Forks  northward,  and  tbe  mfMleru  de{>osits  are  found  all 
along  the  base  of  the  mountains  on  either  side  of  the  valley  up  to  tbe  very  s<inrc«s  of  the  river, 
sometimes  rising  quite  high  on  their  sides.  So  great  has  been  tbe  removal  of  sediment,  during  and 
since  the  recession  of  the  waters  of  the  lake,  that  it  is  not  always  easy  to  determine  the  entire  thick- 

F.  C.  B.  1891—3. 
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ness  of  the  original  deposit.  Remnants  are  left,  however,  at  different  points,  sometimes  in  the  higher 
ranges  of  foothills,  or  in  patches  among  the  metamorphic  rocks  at  considerable  elevation  on  the 
divides  between  the  Gallatin,  Madison,  and  Jefferson  forks.  Areas  of  greater  or  less  extent  occur 
600  to  800  feet  above  the  channels  of  the  rivers,  showing  that  the  watera  must  have  been  so  high 
that  only  the  more  elevated  summits  were  above  the  surface. 

McOlellan  Creek  rises  among  the  hills  on  the  "Crow  Divide,"  flows  northward 
about  15  miles,  and  empties  into  Prickly  Pear  Creek  about  5  miles  southeast  of  Helena. 
We  examined  this  stream  for  some  distance  along  its  course,  12  miles  east  of  Helena, 
near  an  old  Spanish  quartz  mill  or  arastra.  This  creek  is  said  to  be  usually  a  clear 
stream,  but  at  the  time  of  our  visit  the  water  was  somewhat  muddied  by  recent  rains 
and  by  some  placer  mining  going  on  in  this  vicinity.  The  banks  and  bed  of  the  stream 
are  very  rocky  and  the  current  very  swift.  The  stream  is  8  to  15  feet  wide  and 
averaged  perhaps*  2  feet  deep.  The  temperature  of  the  water  at  10  a.  m.,  July  20,  was 
47.50 ;  air,  70°.  Owing  to  the  extreme  swiftness  of  the  current  the  use  of  the  seine 
was  made  very  diflftcult.  iN'umerous  hauls  resulted  in  the  taking  of  five  trout,  each  8  to 
10  inches  long.  Some  of  these  were  full  of  eggs,  showing  this  to  be  near  the  spawning 
season.  No  other  life  was  noticed  in  the  stream.  A  few  frogs  and  snakes  were  seen 
along  the  banks. 

Prickly  Pear  Creek,  into  which  McClellan  Creek  flows,  is  a  much  larger  stream^ 
but  nearly  all  of  its  water  is  used  for  irrigation  purposes.  It  flows  through  the 
beautiful  Prickly  Pear  Valley  and  empties  into  the  Missouri  north  of  Helena  Junc- 
tion. This  was  at  one  time  an  excellent  trout  stream,  and  a  few  trout  are  still  found 
in  its  upper  portion. 

PLACES  EXAMINED  WITH  BEFEBENCE   TO   THE  LOCATION  OF  A  STATION. 

In  general,  it  may  be  said  that  every  stream  and  place  visited  by  us  was  examined 
with  reference  to  its  famishing  the  necessary  natural  conditions  of  such  a  fish-cultural 
station  as  is  desired  for  that  region.  In  another  part  of  this  report  will  be  found  a 
discussion  of  the  general  physical  features  of  western  Montana  and  northwestern 
Wyoming,  including  a  somewhat  full  description  of  each  particular  lake,  stream,  or 
spring  examined;  this  will  show  that  there  are  several  places,  any  one  of  which  can 
fiimish  perhaps  all  the  required  natural  conditions.  It  is  proper  to  state  here  that  it 
was  not  possible,  within  the  time  at  our  disposal,  to  visit  all  parts  of  Montana  and 
Wyoming  and  examine, all  the  localities  that  might  supply  suitable  sites  for  a  fish- 
cultural  station,  ^ov  was  it  necessary  that  every  place  should  be  visited,  for  among 
those  that  we  were  able  to  examine  is  found  an  ample  number  from  which  to  make 
the  selection. 

The  following  is  a  list  of  the  places  where  we  made  special  examination  with 
reference  to  the  hatchery  question:  McClellan  Creek  and  Child's  ranch,  near  Helena; 
Little  Blackfoot  Eiver,  at  Elliston;  Cottonwood  Creek,  at  Deer  Lodge;  Battlesnake 
and  Lolo  creeks,  near  Missoula;  Swan  River,  at  Swan  Lake;  Glen  Creek  and 
Gardiner  River,  near  Mammoth  Hot  Springs;  Reese  Creek,  near  Horr;  Horsethief 
Springs,  Montana;  Botteler  Springs,  south  of  Livingston;  and  Davies  and  Wolverton 
springs,  near  Bozeman. 

McClellan  Creek  rises  in  the  hills  on  the  Crow  Divide,  flows  northward  about  16 
miles,  and  empties  into  the  Prickly  Pear  Creek  about  1 J  miles  south  of  East  Helena. 
We  examined  the  stream  up  and  down  for  more  than  a  mile,  12  miles  east  of  Helena, 
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this  being  in  the  vicinity  of  the  old  Spanish  ariisti^a  or  quarts  mill.  Here  it  is  a 
stream  8  to  15  feet  wide  and  averaging  20  to  24  inches  deep.  It  hiw  a  very  swift 
current,  the  flow  being  not  less  than  3,300  gallons  per  minute.  It  is  usually  a  clejir 
stream,  but  at  the  time  of  our  visit  it  was  rather  muddy,  due  to  a  heavy  rain  on  the 
preceding  day.  Several  mining  ditches  are  taken  out  at  various  places  both  above  and 
below  where  we  saw  the  stream,  and  there  is,  of  course,  some  danger  of  contamination 
firom  this  source.  The  bed  of  the  stream  is  very  rocky,  as  are  also  the  banks  and  much 
of  the  country  through  which  the  stream  flows.  The  banks  are  in  many  phiees  covered 
by  a  dense  growth  of  alders  and  other  small  trees  and  bushes.  The  temperature  of 
the  water  at  10  a.  m.,  July  20,  was  47.60;  air,  70o. 

Owing  to  the  rough  character  of  the  bed  and  the  swiftness  of  the  current,  it  was  very 
difficult  to  use  the  seine  to  any  advantage.  Quite  a  number  of  attempts  to  haul  the 
seine  were  made,  however,  resulting  in  the  taking  of  but  five  small  trout,  from  8  to  10 
inches  long.  Two  of  these  were  females,  in  one  of  which  the  eggs  were  <iuito  rii)e, 
showing  that  this  was  hear  the  spawning  season  of  the  species  in  this  locality.  No 
other  kind  of  life  was  noticed  in  this  creek. 

ChiWs  bedrock  drain  is  on  the  land  of  Hon.  C.  W.  Child,  about  2  miles  from 
East  Helena,  or  6  miles  east  of  Helena.  Mr.  Child  has  put  in  this  drain  for  irrigation 
purposes.  The  water  is  collected  by  means  of  transverse  ditches  in  the  gla<;ial  dVift 
resting  upon  the  bed  rock  near  Prickly  Pear  Creek.  The  water  thus  collected  is 
carried  in  a  box  flume  for  some  little  distance  and  is  then  turned  into  an  irrigating 
ditch  where  it  goes  to  augment  the  supply  in  a  ditch  from  McClellan  Creek.  The 
stream  flowing  from  this  drain  was  20  inches  wide,  10  inches  deep,  and  had  a  current 
of  17  inches  per  second,  which  means  a  flow  of  883  gallons  per  minute.  The  water  is 
of  course  very  clear  and  pure  and  exceedingly  cold.  The  temperature  at  11  a.  m., 
August  5,  was  42°;  air,  75°.  This  is  the  coldest  water  that  we  found  anywhere  in 
Montana  or  Wyoming,  and  its  temperature  is  no  doubt  constant  or  nearly  so  the  year 
round.  According  to  Mr.  Child,  the  quantity  of  the  flow  is  approximately  constantr 
The  nature  of  the  source  of  supply,  of  course,  makes  these  facts  evident.  The  water 
is  perfectly  clear  and  free  from  solid  matter,  and  would  seem  to  be  well  suited  for  trout- 
cultural  purposes,  unless,  indeed,  it  be  somewhat  too  cold.  A  rather  level  tract  of 
several  acres  lies  below  the  drain  about  three-fourths  of  a  mile,  where  suitable  grounds 
for  the  building  and  ponds  can  be  had.  The  ground  is  somewhat  rocky,  being  covered 
with  coarse  morainic  material,  and  the  cost  of  clearing  it  off*  and  constnicting  the  ponds 
would  be  considerable.  Sufficient  fall  from  the  drain  to  this  place  can  be  had  to  give 
a  good  gravity  supply. 

Both  the  Northern  Pacific  and  the  Montana  Central  railroads  run  within  less  than 
a  mile  of  the  place  where  the  station  would  be  located.  By  additional  work  the  amount 
of  water  could  be  doubled,  which  would  make  an  abundant  supply  for  the  purposes 
required.  Mr.  Child  would  make  all  the  guarantees  as  to  water  control  that  the  Com- 
mission would  desire.  No  definite  proposition  has  been  made  by  Mr.  Child  as  to  what 
the  necessary  land  would  cost  the  Commission.  The  cost  of  getting  the  water  in 
sufficient  quantity  under  control  and  the  expense  that  would  be  necessary  in  the 
construction  of  the  ponds  are  serious  objections. 

Little  Blackfoot  River  was  examined  July  21,  near  Elliston.  It  was  at  that  time 
about  25  feet  wide,  2J  feet  deep,  and  had  a  current  of  3  feet  per  second,  this  giving  a 
flow  of  84,375  gallons  per  minute.    Above  Elliston  the  water  is  clear  and  pure,  but 
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below  that  place  the  stream  is  muddied  by  mining  operations  carried  on  along  its 
banks.  The  current  is  very  swift,  the  bed  of  the  stream  is  strewn  with  rocks  of  various 
sizes,  and  the  banks  are  well  lined  with  willows,  cottonwoods,  and  various  other 
small  bushes.  The  temperature  of  the  water  at  4  p.  m.  was  55°;  air,  71°.  In  this 
river  we  found  an  abundance  of  blobs  and  young  whitefish,  and  a  few  small  trout. 
In  a  small  creek  flowing  into  the  river,  suckers  and  minnows  (Catostomus  catostomiis 
and  Rhinichthys  dulois)  were  abundant.  The  high  temperature  of  the  water  and  the 
danger  of  contamination  from  heavy  rains  are  serious  objections. 

Cottomcood  Creek, — We  examined  this  stream  from  its  mouth  at  Deer  Lodge  up- 
stream for  about  3J  miles.  At  a  point  about  2  miles  above  the  town  of  Deer  Lodge 
and  on  the  land  of  Mr.  Albee,  we  found  the  most  suitable  location.  The  stream 
here  measured  as  follows :  Average  width,  20  feet.  Average  depth,  1 J  feet.  Current, 
3  feet  per  second.  Volume,  40,394  gallons  per  minute.  Temperature,  54°  at  3  p.  m., 
July  22;  air,  77o. 

This  is  a  clear  stream  flowing  through  gorges  farther  up,  while  here  it  flows 
through  rather  rough  meadow  land.  The  bed  of  the  stream  is  very  rocky;  the  banks 
are  lined  with  cottonwoods,  alders,  and  other  bushes.  The  stream  seems  to  be  well 
filled  with  insect  larvae  and  other  fish  food,  and  is  regarded  as  being  an  excellent  trout 
stream.  During  less  than  two  hours'  fishing  with  seine  and  fly,  we  took  a  greatmany 
blobs  and  about  thirty  trout,  the  largest  weighing  about  7  ounces.  The  fall  is  suffi- 
cient for  getting  the  water  properly  and  easily  into  the  hatchery,  and  very  desirable 
ground  can  be  had  either  near  the  residence  of  Mr.  Albee  or  on  the  ranch  of  Mr,  N.  J. 
Bielenberg,  a  few  rods  farther  up  the  stream.  The  cost  of  getting  the  water  under 
control  and  of  constructing  the  ponds  would  be  very  moderate.  At  the  time  of  our 
visit  a  little  mining  was  going  on  above  Mr.  Albee's;  this  contaminated  the  water 
somewhat,  but  Mr.  N.  J.  Bielenberg  assures  us  that  this  can  be  easily  controlled.  The 
town  of  Deer  Lodge  gets  its  water  from  this  stream,  and  of  course  would  interest  itself 
in  seeing  that  the  stream  is  never  seriously  contaminated. 

Mr.  Bielenberg  offers  to  donate  as  much  land  as  would  be  needed  and  to  make  all 
necessary  guarantees  as  to  the  water  supply.  The  location  with  reference  to  the  region 
to  be  stocked  is  a  central  one  and  the  railroad  facilities  are  good.  The  city  of  Deer 
Lodge  is  one  of  the  prettiest,  most  thriving  cities  in  the  State,  and  would  afford 
excellent  school,  church,  and  social  advantages  to  aU  connected  with  the  station, 
matters  of  no  little  importance. 

Rattlesnake  Creek. — This  is  a  good-sized  stream  flowing  into  the  Missoula  Eiver, 
at  Missoula.  We  examined  it  throughout  the  last  8  miles  of  its  course;  average  width, 
30  feet;  average  depth,  1§  feet;  current,  2J  feet  per  second;  volume,  56,250  gallons  per 
minute;  temperature,  54P  at  3  p.  m.,  July  28.  This  stream  rises  in  two  small  lakes  in 
the  mountains  north  of  Missoula,  is  about  20  miles  long,  and  flows  through  Government 
land,  except  for  the  last  2  miles  of  its  course.  The  rock  of  the  region  seems  to  be 
chiefly  a  metamorphic  sandstone;  the  bed  of  the  stream  is  full  of  bowlders  of  various 
sizes,  and  there  is  but  little  water  vegetation.  The  water  is  pure,  clear,  and  cold. 
The  city  of  Missoula  gets  its  water  from  this  stream,  the  ditch  being  taken  out  less 
than  2  miles  above  the  city. 

There  are  many  places  within  a  distance  of  2  to  6  miles  of  the  city  where  very 
suitable  land  can  be  found.  The  fall  is  sufficient  and  the  land  lies  so  as  to  make  it  a 
comparatively  easy  matter  to  get  the  necessary  amount  of  water  under  control. 
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Missoula  is  situated  uiM>n  the  Northern  Pacitic  RiUln>ad,  Iti  the  we^sierti  part  of  the 
State,  a  location  haixily  sufficiently  cetitral  as  ix^^anls  the  in?gion  to  be  »upnUeil»  t 
have  no  information  as  to  what  wouhl  be  the  cost  of  suffieietit  hind  in  HUh  h>eaUt>\ 
Hon.  W.  M.  Bickfortl,  of  Missoula,  would  furnish  any  information  of  this  kind  that 
might  be  desired. 

Lolo  Creek  is  a  very  pretty  mountain  stre4^m  having  it^*  rise  on  the  Dlvhle^  near 
the  Idaho  line.  It  flows  eastward  for  about  40  miles  and  empties  into  the  Bitter  lli»ot 
River  about  12  miles  southwest  of  Missoula.  We  examined  this  stream  through  the 
last  mile  of  its  course  but  one.  It  is  here  about  .15  feet  wide,  with  an  averagi*  depth 
of  2 J  feet,  and  with  a  rather  swift;  current.  It  flows  over  a  gravelly  bottotn  and 
between  gravelly  banks,  which  are  covered  by  a  heavy  growth  of  ahlers,  willows,  and 
cottonwoods.  The  stream  here  is  often  divided  up  and  runs  In  several  channels  with 
low-lying  islands  in  between,  which  are  covered  with  a  heavy  growth  of  bushes  atut 
small  timber.  There  are  also  many  small  bayous  or  marshy  places  along  this  lower 
portion  of  the  stream  which  are  filled  with  a  species  of  UammmluH  (H,  nqmHUn 
trichophyllus).  Trout,  blobs,  suckers,  and  minnows  were  common.  The  temperature 
of  this  stream  at  noon  July  30,  was  5flo. 

Depew  Creek  is  a  small  stream,  about  8  miles  long,  which  flows  int^i  Swan  lliver 
from  the  right,  just  below  the  foot  of  Swan  Lake.  Its  entire  course  Is  on  (lovernment 
land  and  through  densfe  pine  forests.  It  runs  between  1,000  and  2,000  gallons  per 
minute.  The  water  is  clear  and  ])ure  ami  has  a  t/emiierature  of  less  than  ftO^.  At 
11  a.  in.,  August  3,  its  temperature  at  its  outlet  was  48"^.  The  amount  of  water  Is  said 
not  to  vary  much.  It  never  becomes  <^ont{uninated  on  ai'.cottnt  of  rains,  and  there  Is 
no  probability  of  its  ever  being  injured  in  any  way  through  mining  operations,  The 
fall  is  great  enough  to  enable  the  water  to  be  gotten  tiruler  c^mtrol  very  easily,  All 
the  natural  advantages  requisite  for  the  establishment  of  a  hat/cJiery  <'an  be  found  at 
the  mouth  of  this  creek.  Its  nearness  to  Swan  Hiver  and  the  large  and  interesting 
lakei)  which  that  river  connects  would  prove  a  great  advantage  In  many  ways*  The 
remoteness  of  the  location  from  a  railroad  is  a  serious  objection. 

Horsethief  Hpringn. — ^These  springs  are  cm  the  ranch  of  Mr,  K,  li,  Cummins^  In 
Gallatin  County,  Montana,  about  4  miles  from  the  west  line  of  the  Yellowstone 
National  Park,  and  near  its  northwest  c/ymer.  Tliere  are  two  of  them  c^miing  imi  on 
the  south  slope  of  a  small  grassy  mountain  near  its  base,  and  mnm  uniting  U}  i\mu  ime 
stream,  which  flows  into  the  North  Fork  of  the  Maf1is<;n  Kiver,  Tlie  i%i'A*4nn\muyU\g 
diagram  (PI.  in)  will  help  to  an  understanding  of  these  sfnings: 

Dijitance  between  springs  {aU>  h) ...... fe^t, .  l/{ft 

Width  of  we«t  MpriDg  at  1 .\ufhp,^ . .  Ul 

Depth  of  weift  spring  at  / inches^ .  4 

Current  between  1  and  2  (36  feet) - tfiei-  per  Sfccwid . .  %\ 

Yolnme  of  we«t  spring .gaUfms  p^r  minnte. .  1, 746 

Width  of  main  stream  at ,? ,.... f^^..  ^ 

Depth  of  main  stream  at  -t if>c  Vs. .  Ti 

Current  from  ^  to  /  (51  feet) feet  pet  second . .  i 

Tolnme  of  main  stream  at  / .-gaHv/nsper  rrrinnte..  2^.  J^ 

Width  of  stream  at  ^ .....feet..  70' 

Depth  of  stream  at^ , ..^^..h^he^,..  iO 

CnrreiKt  between  ^  and  7  (50  feet),  a  triHe  o^^er  1  foot  per  s«eoftd. 
Totome  at  7,  abo^  25,1^1  faikuM  per  vamA^ 
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Temperatures  were  taken  in  the  morning  of  August  24,  between  8  and  10  o'clock, 
when  the  air  was  about  70O: 


Denee. 
Temperature  of  water  at  a,  at  8  a.  m.    48 

Temperatu  re  at  &,  at  8  a.  m 45. 5 

Temperature  at  c,  at  8:15  a.  m 46 

Temperature  at  d^  at  8:35  a.  m 48 

Temperature  at  e,  at  9  a.  m 48 


Degree. 
Temperature  three- fourths  mile  be- 
low «,  at  9:40  a.m 49 

Temperature  of  small  stream  / 46. 5 

Temperature  of  smaU  stream  g 44 

Temperature  of  smaU  stream  h 46 


The  stream,  formed  by  the  uniting  of  the  waters  from  the  two  springs,  flows  south 
about  300  feet,  then  turns  west  and  flows  in  that  general  direction  for  at  least  one- 
fourth  mile,  where  it  receives  the  small  branch  h  from  the  left,  and  continues  about  1 
ndle  ftirther  before  joining  the  Madison.  The  current  within  the  first  180  feet  from 
the  springs  is  very  swift,  the  fall  being  at  least  20  feet.  Below  that  the  fall  is  very 
slight,  the  current  in  no  part  of  this  portion  being  much  greater  than  1  foot  per  second. 
Just  north  of  the  springs  and  west  of  them  the  ground  rises  rapidly;  t<>  the  east  there 
is  also  a  slight  rise,  but  to  the  south  and  southwest  is  very  attractive  meadow  land  with 
just  sufficient  slope  to  render  the  construction  of  ponds  upon  it  a  very  easy  matter. 
Indeed,  the  stream  itself  could  be  easily  converted  into  ponds  simply  by  damming,  thus 
cutting  it  up  into  suitable  sections,  any  one  of  which  could  be  drained  into  the  one 
below.  The  water  is  pure,  clear,  and  cold,  and  certainly  well  suited  in  every  way  for 
trout.  The  bed  of  the  stream  is  gravelly.  There  is  an  abundance  of  Algce,  Char  ay  and 
other  water  vegetation  in  the  stream.  Small  moUusks  and  insect  larvae  abound,  and 
trout,  grayling,  and  whitefish  are  exceedingly  abundant.  In  fact,  the  grayling  and 
trout  use  this  stream  and  the  small  branches  coming  into  it  as  a  spawning  ground, 
vast  numbers  of  these  two  species  and  many  whitefish  being  found  here  during  the 
breeding  season.  This  is,  of  course,  conclusive  evidence  as  to  the  excellent  character 
of  these  waters  as  breeding  grounds  for  members  of  the  Salmonidw, 

The  water  in  these  springs  never  freezes,  and  Mr.  Cummins  informs  me  that  it 
does  not  freeze  in  the  creek  at  any  point  within  a  mile  of  the  springs. 

Mr.  Cummins,  who  owns  the  spring^  and  the  lands  through  which  the  creek  flows? 
will  donate  to  the  Commission  all  the  ground  that  may  be  needed. 

At  present,  the  nearest  railroad  station  to  these  springs  is  at  Cinnabar,  Montana, 
about  70  miles  northeast.  They  are  125  miles  south  of  Bozeman.  The  Northern 
Pacdfic  Riiilroad  has  recently  surveyed  a  line  from  Gallatin,  Montana,  to  the  north  line 
of  the  Yellowstone  Park,  running  within  IJ  miles  of  the  springs.  The  Union  Pacific 
Bailroml  has  two  lines  surveyed  through  this  region,  each  of  them  running  very  close  to 
these  springs;  one  of  the  lines  proposed  by  the  Union  Pacific  is  from  Oallatin,  the 
other  from  Beaver  Cafion.    Each  runs  to  the  Park  line  near  Mammoth  Hot  Springs. 

The  natural  advantjiges  offeredbyHorsethief  Springs  are,  in  my  judgment,  superior 
to  those  found  at  any  other  place  visited  by  us.  The  water  is  excellent  in  character 
and  enormous  in  quantity.  The  topography  could  scarcely  be  improved.  The  location 
is  central  with  reference  to  the  region  to  be  stocked — ^in  short,  all  the  natt*raZ  conditions 
are  most  favorable.  Should  the  Northern  Pacific  or  the  Union  Pacific  build  a  branch 
roml  to  tht^  Park  over  the  line  surveyed,  I  do  not  think  a  better  location  for  the  station 
could  be  fi)und  than  at  Horsethief  Springs. 

GU'n  Creek  was  examined  just  above  the  Golden  Gate  in  the  Yellowstone  National 
Park.  It  is  thei*e  a  small  stream  about  5  feet  wide,  6  inches  deep,  and  with  a  current 
of  about  18  inches  per  second.    This  gives  it  a  flow  of  about  1,683  gallons  per  minute. 
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The  temperature  of  the  water  at  10  a.  m.,  August  25,  was  50o,  The  water  is  clear  and 
of  good  quality,  but  probably  becomes  muddy  during  heavy  rains.  This  stream  was 
examined  again  near  where  it  flows  into  the  Gardiner  Eiver,  and  this  latter  stream 
was  also  examined.  The  banks  of  both  are  quite  high  and  the  adjacent  land  entirely 
too  rough  and  rocky  for  the  purposes  contemplated. 

Reese  Creek  is  a  small  stream  flowing  into  the  Gardiner  River  near  Horr,  Montana, 
a  few  miles  north  of  Cinnabar.  We  examined  it  through  a  mile  or  more  of  its  course 
just  abeve  the  railroad.  Most  of  its  water  is  taken  out  for  irrigation  purposes,  but 
above  all  these  ditches  we  found  it  to  be  about  5J  feet  wide,  7  inches  deep,  and  to  flow 
with  a  current  of  2J  feet  per  second,  which  gives  it  a  volume  of  3,600  gallons  per 
minute.  The  temperature  of  the  water  at  noon,  August  26,  was  48^.  About  IJ  miles 
above  the  railroad  is  a  very  suitable  tract  of  land  which  could  probably  be  had  if 
desired.  This  is  above  where  the  irrigation  ditches  are  taken  out,  therefore  the  water 
needed  for  the  station  could  be  turned  back  into  the  stream  and  thus  not  interfere  with 
any  previous  water  rights.  It  is  quite  probable,  however,  that  this  stream  becomes 
more  or  less  muddy  during  heavy  rains. 

Botteler  Springs. — These  springs  are  on  the  west  aide  of  the  Yellowstone  Valley 
about  3  miles  south  of  Fridley,  Montana,  just  opposite  Emigrant  Peak,  and  on  the 
National  Park  branch  of  the  Northern  Pacific  Eailroad.  The  distance  to  Oinnabar  is 
about  25  miles,  which  is  also  about  the  distance  to  Livingston.  There  is  a  large 
number  of  these  springs,  some  very  small,  just  oozing  from  the  gi'ound,  others  issuing 
in  strong  streams.  They  all  come  out  near  the  upper  margin  of  a  bench  composed  of 
morainic  material,  and  are  grouped  in  such  a  way  as  to  unite  into  eight  streams  which 
cross  the  road  in  front  of  the  bench  within  a  short  distance  of  each  other.  The  springs 
of  all  the  eight  groups  lie  within  a  limit  of  50  rods  of  each  other,  and  the  water  from 
all  could  be  easily  gathered  into  one  stream  which  would  give  a  flow  of  at  least  4,275 
gallons  per  minute.  This  amount  could  be  increased  to  probably  6,000  gallons  per 
minute  by  gathering  up  the  water  from  a  number  of  small  springs  not  taken  into 
account  in  the  above  estimate.  The  bench  is  covered  with  trees,  such  as  quaking  asp, 
wiUows,  rose  bushes,  and  other  small  bushes.  The  immediate  vicinity  of  the  springs, 
though  gravelly,  is  marshy.  They  are  so  situated  that  only  the  most  northern  group 
(No.  8)  can  receive  any  wash  from  the  adjacent  land  during  even  heavy  rains.  Most 
of  the  springs  are  surrounded  by  a  thick  growth  of  bushes.  Watercress  and  other 
plants  are  abundant  in  the  streams  made  by  the  springs.  Insect  larvaB,  young  trout, 
frogs,  etc.,  abound  in  the  streams,  and  the  Yellowstone  River  in  the  immediate  vicinity 
has  an  abundance  of  trout,  many  individuals  of  very  large  size  being  noticed. 

The  ground  in  front  of  the  bench  is  a  plain  with  a  gradual  descent  to  Yellowstone 
Eiver,  three-fourths  of  a  mile  distant.  The  foot  of  the  bench  is  300  yards  west  of  the 
railroad  and  35  feet  above  it.  The  cultivated  portion  of  the  ranch  which  lies  between 
the  bench  and  the  river  is  irrigated  mainly  by  the  water  from  a  neighboring  creek,  the 
water  from  the  springs  being  used  only  occasionally.  The  accompanying  rough  diagram 
(PL  IV)  will  be  helpftd  in  understanding  the  position  and  nature  of  the  springs. 

These  sprisgs  were  inspected  on  August  26  and  27  by  Prof.  Jenkins  and  Mr. 
Glapham.  The  groups  I  have  numbered  from  1  to  8,  beginning  at  the  south.  In 
determining  the  amount  of  water  flowing  from  each  group  it  was  found  that,  owing 
to  the  marshy  character  of  the  ground  and  the  ramifications  and  interlacings  of 
the  various  little  streams,  only  approximate  results  could  be  reached.  It  is  believed^ 
however,  that  the  aggregate  flow  of  these  springs  can  not  be  less  than  5,000  gallons. 
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Wi^  vct^w  \\\i\)\wm\  i\\[\t  th(^  wntor  iw  thoHO  aprini^H  never  fVeeases,  and  that  the 
vulunu*  inul  fi*ni|mi'rt(mi*  ivnuvin  appit^xlinahOy  oonnt^nt  throughout  the  year. 

Thl«  hHMVMtMi  «piMn«  (o  ho  wn  adiutmhh*  om*  l\\  every  way,  so  ikr  as  natural  con- 
dHlt»«m  iMt*  oniu*i*l*hod.  It«^  nt>avtie»«  to  tlie  YeUowsUme  National  Park,  which  is 
dt^BMhi^il  totHHn>»noiheHi'<^At  tuiHotial  iranm  iut^er\*f5»  i8amatti>rof  no  little  importjince. 
I  h«uo  m  kUwxH  that  m^tf»t\n^tory  arratigT^meut*  regarding  the  necessary  land  for  the 
»IH^  \H\\\  In^  \\\f\\W  with  Mr.  Hoth^lor,  theo>vtuH\ 

thfk'i¥^  KS|)tfHjrji,— Th^M^e  f^priugH,  t\v\>  in  number^  are  on  the  land  of  Mr.  W.  J, 
hrtVliM^.  4  \\\\\^  \\>s\\\  \\\\^.^\\\{\\\.  They  «H>ine  out  at  the  rt>adslde  at  tli©  base  of  a  lime- 
!^h\^i^  \s\\\W.  V\^^^  m\i\\\  M\v{\\\\j^  aw  R^rminl  which  ttow  across  the  wagon  road  and 
within  a  H^w  yaiiU  enh^r  Uridger  Tt^k.  The  east  springs  at  10  a.  m,  August  27,  had 
A  h^^JH^Vi^t\ui^  of  4f^^.  Thi^  «^tr<Hi^i^\  rtowiug  ft\>m  it  was  about  10  ftiet  wide  and  4 
i\\^^bi^H  tUn^pv  m\d  rtow^l  at  U>a*t  UWtt  galk>us  per  miiuite.  The  w«st  spring  is  a 
liWH^  \\^^i^\i^\\  <t.^  h^m|>^^'ature  Mug  4?<^>  U  rtow«  a  str^^^MH  SJ  feet  wide,  4  inches 
^^^^Vv  mi\  wUh  ^^  cu^if^ttt  which  givw  XMt  \^^^  than  *%^  gallons  pear  miuutew  The 
>x^t^v  l\>v^\  t^^i^^  t\^\  ?^\Hug^  ca^u  be  wwAl^v  unified  iulw  ^Mie  ^$Ixi»mii  which  wxmM  giv« 
^\-^v  %\^MS  ga^l^>tt[K  j>er  ittiuuti^  ^tu?i^f  ^cvmv^  Ittidg^r  l>^«ik  is  ;(i  giMidssimi  spring  of 
^nvm^>i^\^'M\'^Vv  >^^^^  XM^ti^rs  1t^  t^MU|>ewit^w  hi^ug  T^.  Bridget  Cw<k  neaur  the 
?^^\i\^t^  f^  ^lv<>^\t  US  H^t  wi^K  W  <^¥chiNi  d^v  ajad  h*s  a  cnrwnt  <*  2  fee*  per  seoond. 
^^  h^piW^t^w  >N^^  i^\  X^  ^>Hhg^  jaif^  ^^vty^nd^  by  ald<M^  rwse  bvsheiss  willowss 
\NVrt»(N^wc>OP(lx  ^i^nd  <>«^slw^  ^vf  <vt^  kiiwl^jk  Tliiw^  te  an  ^(iAMindMic«  trf  lores^s.  bk^ss.  and 
v^^  x^fV^^  xv^|2!H^^iio^  ^'^  1^  ^f^^^g^  and  ^k^  ^s^v^^^am^  tunning  feMi  thenL  Snl6cient 
m^t^Vv^^  gHVi^nd  xv^ld  pchl><ibt>  he  ^^  ^^^  hie^w  l)ie  ^f^ring^  and  it  wvmiM  no  d<mbt 
W  ^^v^iif""^^  tvs  t^  tVn^^^«j#cn  y*n  ^5*ai*siSic<«wt>*  iwms;. 

If^y^  ^fctNVWiv^^^r^  pflat  (IH,  x  >  >*^w^  <*ea«^  tJie  natni^  tft  tl*e  pswfK^jifd  sii«L 

VM  tW  NWriV'Wi  1"*^^^^  t^a^il^ty^  %^ie<t^  tlve  iMi^in 

lV  visrt«i^'  W>  ^tivs.  W^  >iwi^»^4»eis  ^iga^ft  n^«ti?^  aJT  t^^imjwk  Hie  OiOlaiaii  TAlky,  in 
>^  "hfch  l^j^i^a^  ^>i  ^j<^iisi^  ^  ^^f»»e  yrf'  tiie  WK*$<t  iwrttfte  aji>d  wk«*  aM«if«iv^  t^iai  we  liaT* 
y^\^^  i«N«*i.  ¥Wvf«>*iw^  *5j  >i^  S^  tajles  >i^^e^  ^liixiY^r^Q^rav  wh«>f*  ribe  bnoic^  road  lea^t^^ 
t^  Wim't^  line  H'  tW  N^^^itlih-w^  T^acii^jc  *«r  tiie  'Sjrt^i/mal  r«rk. 

Wryfr^^4^  ^^i^.  4  wrte^  ^f»^ai^  Af  yw%p$((m«n,  w:a*i  ahv^  ^Tandmed.  Thif^  confdfits 
H'  vme  n^aiYt  ^«^ng  4i^  a  $'9^mI  n^amb^r  ^  ^small  ^foe^^  oraning  out  ai  Tancnts  plac^^  in 
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a  marshy  tract  of  ground  just  below  the  main  spring.  The  stream  from  tne  main 
spring  was  2  feet  wide  and  10  inches  deep,  and  flowed  about  748  gallons  per  minute. 
Its  temperature  at  3 :30  p.  m.,  August  27,  was  52°,  or  48^  in  the  spring  itself,  which 
was  shaded.  Measured  at  a  point  one-fourth  mile  below  the  springs,  the  stream  was 
found  to  be  5  feet  wide,  8  inches  deep,  and  to  have  a  current  of  1  foot  per  second. 
This  would  indicate  a  flow  of  about  1,500  gallons  per  minute.  The  temperatui^e  here 
was  52°  at  4  p.  m.  These  springs  all  come  out  in  a  low  marshy  piece  of  ground  and 
form  a  kind  of  pond  filled  with  watercress  and  other  water  plants.  The  pond  is 
surrounded  by  willows,  cottonwoods,  chokecherries,  and  other  bushes.  The  stream 
flows  across  the  road  to  the  north  from  the  marsh,  and  continues  northward  through  a 
meadow  for  a  mile  or  more.  Its  banks  are  covered  with  a  dense  growth  of  bushes. 
The  ground  over  which  it  flows  is  perhaps  too  level  to  aftbrd  sufficient  fall  for  a 
gravity  supply. 


ANNOTATED  LIST  OF  FISHES  OBTAINED  IN  MONTANA  AND  WYOMING. 

As  shown  in  the  preceding  pages  of  this  report,  the  region  over  which  our 
explorations  extended  is,  in  general,  a  mountainous  one,  most  of  Avhose  streams  are 
clear  and  cold,  tod  flow  with  a  rapid,  often  turbulent,  current.  The  number  of  species 
of  fishes  in  such  waters  is  never  great.  Though  our  collection  contains  but  16 
indigenous  species,  it  no  doubt  represents  fairly  well  the  fish  fauna  of  that  region. 
The  species  represented,  grouped  by  families,  are  the  following: 


Cato8tomid8B. 

1.  Cato8tomu8  discobolus  Cope. 

2.  Catosiomus  catostomus  (Forster). 

3.  Catosiomus  nuicrochilus  Girard. 

4.  Catostomus  ardens  Jordan  &  Gilbert. 

CyprinidaB. 

5.  Rhinichthys  dulcis  (Girard). 

6.  Mylocheilus  caurinus  (Rich.). 

7.  Ptychocheilus  oregonensis  (Rich.). 

8.  Leuviscus  hydrophlox(Co'pe). 

9.  Leuciscus  gilli,  sp.  nov. 

10.  Leuciscus  atrarius  (Girard). 
Salxnonidae. 

11.  Coregonus  williamsoni  Girard. 


SalmonidaB — Continued. 

12.  Thymallus  signifer  (Rich.). 

13.  Salmo  mykiss  Walbaum. 

14.  Salvelinus  malma  (Walbaimi). 
CottidaB. 

15.  Cottus  hairdi puncttilatus  (Gill). 
Gadidae. 

16.  Lota  lota  maculosa  (Lo  Sueur). 
Salmonidae  (introduced  into  the  Yellowstone 

National  Park). 

17.  Salmo  iiHdeus  Ayres. 

18.  Salmo  fario  Will, 

19.  Salmo  trutta  levenensis  V^alker. 

20.  Salvelinus  fontinalis  (MitchiU). 


The  most  abundant,  important,  and  generally  distributed  of  these  is,  of  course,  the 
black-spotted  or  mountain  trout,  with  its  almost  constiiut  and  destruetiAe  attendant, 
the  blob.  Just  how  destructive  the  blob  is  to  the  eggs  of  the  tnmt  1  am  unable  to 
say,  but  it  is  probably  a  very  serious  pest  during  the  spawning  season. 

1.  Catostomus  discobolus  Cope.     (PI.  xviii.) 

Catostomus  discobolus  Cope,  Hayden^s  survey,  435, 1870. 

Thirteen  examples  of  this  species  were  taken  in  Red  Eock  River  near  Red  Rock, 
Montana,  and  an  equal  number  from  Beaverhead  River  at  Dillon.  These  specimens 
are  from  very  small  size  to  7  inches  in  length.  Head,  5;  depth,  5;  eye,  5;  snout,  2  to 
2^;  interorbital  width  2;  mouth  and  lips  large,  cartilaginous  sheath  of  each  lip  well 
developed 5  foutauelle  a  very  narrow  slit;  origin  of  dorsal  fin  much  nearer  snout  than 
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caudal;  scales  very  small  and  crowded  anteriorly,  about  93  in  lateral  line.  D.  10,  its 
height  IJ  in  head,  a  little  greater  than  length  of  its  base;  anal  long,  nearly  equal  to 
head;  pectoral  shorter,  1^  in  head. 

2.  CatostomuB  catostomus  (Forster). 

Cyprinua  catostomus  Forster,  Phil.  Trans.,  1773,  155. 

The  collection  contains  the  following  specimens,  which  I  refer  to  this  species: 

a.  Little  Blackfoot  River,  Elliston,  Montana 16 

h.  Browns  Gulch  Creek,  Silver  Bow,  Montana 47 

c.  Lolo  Creek,  near  Missoula,  Montana * 22 

d.  Jocko  River,  Ravalli,  Montana 5 

All  are  young  specimens,  none  being  over  8  inches  in  length.  Head,  4J  to  4J; 
depth,  5  to  5J;  eye,  5  to  6;  snout,  2^  to  2J. 

There  is  a  little  variation  in  the  papillae,  but  there  are  never  over  four  rows  on  the 
upper  lip;  in  fact  two  to  three  rows  is  the  almost  constant  number.  Compared  with 
specimens  of  C.  griseus  from  the  South  Platte,  at  Denver,  Colorado,  the  Montana 
specimens  have  the  lips  much  smaller,  the  rows  of  papillae  fewer,  and  the  jaws  with 
much  less  distinct  cartilaginous  cutting  edge. 

I  have  also  compared  them  with  specimens  of  Catostomus  catostomus  from  various 
places,  and  others  labeled  0.  longirostris^  and  am  not  able  to  see  any  important  differ- 
ences. The  type  of  0.  retropinnis  Jordan  has  very  much  larger  lips  than  in  any  other 
specimens  I  have  examined,  and  the  scales  are  smaller.  It  is  perhaps  best  to  retain  it 
as  a  distinct  species  for  the  present  at  least. 

3.  Catostomus  maorochilus  Girard.    (PI.  xvin.) 

Catostomus  macrochilus  Girard,  Proc.  Acad.  Nat.  Soi.  Phila.  1S56,  175. 

This  large  sucker  is  very  common  in  Post  Creek,  on  Flathead  Indian  Reservation, 
and  in  Swan  Lake.  It  is  no  doubt  common  in  Flathead  Lake  and  the  streams  of  that 
region,  but  we  obtained  specimens  only  from  Post  Creek  and  Swan  Lake,  three  from 
the  former  and  seven  small  ones  from  the  latter.  Examples  16  inches  long  have  the 
head  4,  depth  6,  and  eye  6.  Scales,  11  or  12-72  to  75-10  or  11,  about  40  before  dorsal. 
Dorsal  long,  of  14  or  15  rays;  pectorals  and  anal  long,  the  latter  nearly  equal  to  head; 
papillae  not  very  large. 

4.  Catostomus  ardens  Jordan  &  Gilbert.    (PI.  xviii.) 

Catostomus  ardens  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  1880,  464.     (Utah  Lake.) 

We  found  this  sucker  very  abundant  in  the  Snake  River  at  President  Camp, 
where  numerous  specimens  were  taken,  from  very  small  ones  up  to  a  foot  in  length. 
Very  much  larger  individuals,  presumably  of  this  species,  were  seen  in  water  too  deep 
to  seine.  Specimens  7  to  12  inches  long  have  the  head  4  to  4^,  depth  4^  to  5,  eye  5^ 
to  6,  and  the  snout  2J  to  2 J.  Scales,  10-63-9,  much  crowded  in  front;  origin  of  dorsal 
fin  very  slightly  nearer  snout  than  base  of  caudal.  Papillae  on  upper  lip  in  about  five 
rows,  not  evidently  so  many  in  younger  specimens. 

5.  Rhinichthys  dulols  (Girard).    (PI.  xix.) 

Argyreus  dulcis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 185 ;  P.  R.  R.  Saryey«  x,  243,  pi.  lit, 

figs.  5-«,  1858. 
Rhinichihys  duldSy  Jordan,  Ball.  U.  S.  Fish  Com.,  ix,  for  1889,  1891,  48. 

This  little  minnow  is  pretty  generally  distributed  throughout  the  region  visited 
by  us,  numerous  specimens  being  obtained  at  each  of  the  following  places : 
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No.  of 

a.  Beaverhead  River,  Dillon,  Montana 115 

h.  Red  Rook  River,  near  Red  Rock,  Montana 5 

c.  Junction  of  Firehole  and  Gibbon  Rivers 23 

d.  Snake  River  at  President  Camp,  Wyoming 6 

e.  Browns  Gulch  Creek,  at  Silver  Bow,  Montana 3 

/.  Big  Blackfoot  River,  near  Bonner,  Montana 4 

g.  Little  Blackfoot  River,  Elliston,  Montana ^ 1) 

Those  from  Beaverhead  River  are  the  largest  specimens  seen,  many  being  3^  to  4 
inches  in  length.  It  was  also  more  abundant  here  apparently  than  elsewhere.  The 
specimens  from  the  junction  of  the  Firehole  and  Gibbon  ai'e  all  very  small.  In  many 
examples  measured,  the  origin  of  the  dorsal  is  a  little  nearer  the  nostril  than  base  of 
caudal  fin,  but  midway  between  base  of  caudal  fin  and  tip  of  snout. 

6.  Mylocheilus  caurinus  (Rich.)  Girard.    (PI.  xix.) 

Cyprinus  (Leuciacua)  caHrinu8f  Richardson,  Fauna  Bor.  Am.,  iii,  304,  1836. 
Mylocheilus  caurinu9y  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  H59, 

Common  in  Flathead  Lake  and  in  Bitter  Root  River.  Curiously  enough,  at  Flat- 
head Lake  it  is  called  "  whitefish"  and  is  served  at  the  hotels  as  such,  while  the  true 
whitefish,  which  is  not  uncommon  in  the  lake,  does  not  appear  to  have  attracted  tlie 
attention  of  the  local  fishermen.  About  a  dozen  specdmens  were  examined,  ranging 
from  8  to  11  inches  in  length. 

Head,  4  to  4J;  depth,  4^  to  4§;  eye,  4f  to  5;  snout,  3 J  to  3§;  pectorals,  IJ  to  Ig  in 
head;  ventrals,  1^;  dorsal,  8,  a  little  longer  than  pectorals,  about  IJ  in  hea<l;  anal,  8, 
equal  to  ventrals. 

Scales,  12-77-7;  teeth,  1,  5-5,  1  in  numerous  examples  studied;  in  fact,  I  do  not 
find  a  single  case  in  which  there  are  two  teeth  in  the  lesser  row. 

Color  in  hfe,  dark  greenish  above,  extending  down  nearly  to  the  lateral  line,  where 
there  is  a  dark  irregular  band  two  scales  wide.  Below  this  is  a  reddisli  band  two  or 
three  scales  wide,  extending  the  fiill  length  of  the  fish,  while  tlie  dark  band  stops  at 
the  posterior  edge  of  dorsal  fin;  below,  white;  top  of  head,  greenish;  cheeks  and  opercles 
paler,  with  fine  punctulations  of  dark;  corners  of  mouth  with  a  reddish  wash  extending 
backward  on  cheeks;  a  little  orange  on  opercles  and  at  base  of  pectorals. 

7.  Ptyohochenus  oregonenBls  (Rich.).  (PI.  xix.) 

This  voracious  fish  is  very  common  in  Flathead  Lake,  where  it  is  currently  known 
as  "squawfish."  We  also  found  it  common  in  Lolo  Creek  and  in  Bitter  Root  River, 
near  Missoula. 

Numerous  individuals  from  7  to  12  inches  long  were  examined.  Head,  3^;  depth, 
4^;  eye,  6;  snout,  3;  scales,  19-80-7;  teeth,  2,  5-4,  1.  Tip  of  snout  to  angle  of  mouth, 
2§  in  head.  Dorsal,  10;  anal,  8;  the  pectorals  e^jual  the  anal  but  excee<i  the  ventrals; 
the  height  of  the  dorsal  fin  is  contained  IJ  times  in  the  head,  and  is  ^  greater  than 
its  length. 

Color  in  life,  above  nearly  uniform  muddy  greenish,  a  few  scattered  s<fales  showing 
silvery;  growing  gradually  silvery  on  the  sides,  with  a  slight  tinge  of  orange,  and 
slightly  dusted  with  dark,  this  extending  about  four  scales  below  the  lateral  line; 
under  parts  whit^,  pale  greenish  on  caudal  peduncle;  cheeks  silvery,  with  a  few  dark 


44  BULLETIN    OF   THE    UNITED    STATES  FISH    COMMISSION. 

spots,  opercles  silvery  with  orange  washing  and  a  few  dark  spots;  ventral  fins  yellow, 
pectorals  a  little  less  so,  anal  same  as  ventrals;  dorsal  and  caudal  darkish  or  maddy 
yellow;  maxillaries  and  tip  of  lower  jaw  with  fine  dark  punctulations. 

Younger  individuals  are  essentially  the  same  in  color,  only  that  the  fins  and 
posterior  parts  of  the  body  are  not  so  yellow  and  in  the  youngest  there  is  a  dark  blotch 
at  base  of  caudal  fin. 

8.  LeucisouB  hydrophlox  (Cope).    (PI.  xx.) 

This  species  was  very  abundant  in  Snake  Eiver  at  President  Camp,  Wyoming, 
where  eighty-three  specimens  were  obtained;  also  in  the  small  creek  at  the  head  of 
Jackson  Lake.  The  specimens  are  3  inches  or  less  in  length.  Dorsal  rays  9  in  numer- 
ous specimens  counted;  anal  usually  12, 11  in  some  examples;  base  of  fin  6 J  in  length 
of  body;  maxillary  barely  reaching  orbit,  lower  jaw  somewhat  projecting;  dark  band 
on  side  continued  forward  over  the  opercle;  lateral  line  less  decurved  than  in  Heart 
Lake  specimens. 

9.  LeuoisouB  glUl,  sp.  nov.    (Types  No.  43953,  U.  S.  Nat.  Mus.)    (PI.  xx.) 

This  specdes  is  based  upon  fourteen  specimens,  3  to  4J  inches  long,  taken  in 
Browns  Gulch  Creek,  at  Silver  Bow,  Montana,  July  27,  1891.  Head,  4  to  4J  in  length 
to  base  of  caudal;  depth,  3^  to  3J;  eye,  3^  to  4  in  head,  1^  in  interorbital  width ;  snout, 
3J  to  3J;  D.  10  (occasionally  9  or  11);  A.  14  (13,  15,  or  16  in  a  few  specimens); 
scales,  11-C6-7;  t/ceth,  2,  5-4,  2.  Body  compressed,  deep,  back  little  arched,  ventral 
line  considerably  curved,  bending  gently  upward  at  beginning  of  anal  fin;  head  heavy, 
snout  short  and  blunt,  lower  jaw  not  projecting,  mouth  oblique,  maxillary  not  quite 
reaching  front  of  orbit;  (Miudal  peduncle  long  and  slender;  scales  moderate,  deeper 
than  long  on  anterior  part  of  body,  but  longer  than  deep  on  caudal  peduncle,  about 
32  before  the  dorsal.  Dorsal  fin  small,  much  nearer  caudal  fin  than  snout,  about  mid- 
way between  beginning  of  scaled  surface  at  back  of  head  and  beginning  of  rudi- 
mentary caudal  rays,  its  origin  behind  vertical  line  from  ventrals  a  distance  equal  to 
the  length  of  its  base;  base  of  dorsal  fin  If  in  its  height,  which  in  turn  is  IJ  in  head; 
its  fVee  margin  falcate.  Anal  fin  large,  its  base  about  5f  in  length  of  body  to  base  of 
caudal  fin,  or  about  equal  to  length  of  pectoral;  longest  rays  a  little  shorter  than 
length  of  fin;  free  margin  very  nearly  straight;  origin  of  fin  under  last  fifth  of  dorsal; 
ventrals  short,  1^  in  head,  reaching  vent  in  some  speciimens;  pectorals  long,  1^  in  head, 
nearly  reaching  ventrals  in  some  examples;  caudal  fin  very  long  and  deeply  forked, 
lower  lobe  the  longer,  4J  in  total  length. 

Color  in  alcohol,  upper  parts  dark  down  to  level  of  eye;  beginning  at  upper  level 
of  eye  is  a  band  about  one  scale  in  width  that  is  chrome  yellow  on  head,  then  widening 
slightly  and  becoming  rosy  until  the  middle  of  the  side  is  reached,  where  it  becomes 
gradually  less  distinct  until  harflly  discernible  on  the  caudal  peduncle;  below  this  is 
a  dark  baud  about  twice  as  wide,  the  middle  portion  of  which  lies  just  above  the  lateral 
line,  but  at  each  end  it  extends  a  little  below;  side  of  body  below  lateral  line  rich 
rosy  with  tinge  of  yellow,  whitening  on  the  caudal  peduncle ;  orange  at  base  of  ventrals 
and  pectorals,  the  latter  with  some  reddish;  belly  white;  cheek  with  a  large  crescent 
of  chrome  yellow,  very  bright  in  some  specimens,  extending  from  angle  of  mouth 
across  the  cheek  and  up  ba<'k  of  the  eye,  nearly  connecting  with  the  line  first  described ; 
operc^les  silvery,  with  some  little  orange  washing,  covered  over  with  many  fine  black 
punctulations,  most  numerous  above,  where  they  form  a  large  dark  blotch ;  whole  body 
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Sprinkled  over  witli  siioilar  bla«k  specks,  most  nunieroiis  above  the  lateral  line;  lower 
jaw  and  branchiostfigal  iiiembraiieij  with  numerous  very  fine  dark  specks;  lower  bor- 
der of  urbit  dark;  dorsal,  auaJ,  caudal,  and  ventral  fius  with  a  few  fine  black  points; 
pectorals  slightly  yellowish  green,  with  few  black  specks,  the  outer  ray  edged  with 
black ;  a  yellow  blotch  at  base  of  pectoral  extending  forwaid  to  gill-opening. 

This  species  is  closely  related  to  Leudscus  montanus  (Cope),  but  differs  from  it  in 
the  shorter  maxillary,  smaller  eye,  greater  width  of  the  iuterorbital  space,  the  shorter 
head,  and  the  much  greater  depth.  Compared  with  specimens  of  L.  Toontmtus  from 
Utah  Lake  and  Bear  Eiver,  at  Evanstou,  Wyoming,  and  with  specimens  of  Squalius 
ttenia  (Cope)  ironi  Utah  Lake,  the  snout  is  much  nmre  blunt  and  the  anal  lin  larger. 
It  is  also  related  to  Leuciseus  hydrt^hlox  (Cope),  but  the  body  is  much  deeper,  the 
snout  is  very  much  blunter,  the  lower  jaw  does  not  project,  and  the  lateral  line  is 
considerably  more  decurved;  the  dorsal  fin  in  L.  hydrophlox  is  midway  between  snout 
and  base  of  caudal  fin,  while  in  this  species  it  is  placed  midway  between  i>oatcrior  line 
of  head  and  base  of  caudal ;  there  is  also  a  difference  of  one  ui  the  number  of  dorsal 
rays;  the  anal  fin  is  very  much  larger  and  the  number  of  rays  greater  than  in  L. 
hydrophlox,  from  which  it  also  differs  notably  in  the  brilliancy  of  its  coloi'ation. 

In  the  following  table  I  give  measurements  of  the  foiu'teen  specimens: 


LeoRtbi 


.    Baeeofaual     Dam 


One  small  specimen,  1|  inches  in  length,  from  the  outlet  of  Swan  Lake,  near 
Flathead  Lake,  seems  to  belong  to  tiiis  species.  Head,  i;  depth,  4;  eye,  2 J,  greater 
than  snout;  the  mouth  more  oblique  than  in  the  Browns  Gulch  specimens;  the  max- 
illary barely  reaching  the  eye;  body  much  compressed. 

I  may  add  that  I  have  made  a  careful  comparison  of  the  specimens  of  ClinoKtomm 
montamis  Cope  from  Utah  Lake  and  Bear  River,  at  Evanston,  Wyoming,  and  those 
called  Sqiialius  tania  (Cope),  from  Utah  Lake,  which  are  in  the  National  Museum,  and 
I  can  not  see  any  diflerencea  between  them.  , 

I  take  pleasure  in  naming  this  handsome  minnow  for  Dr.  Theodore  Gill,  whose 
studies  have  added  so  much  to  our  knowledge  of  Ushes. 
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10.  Lenciflotis  atrarioB  (Girard).     (PI.  xx.) 

8ib<ma  atraria  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  208;  P.  R.  R.  Survey,  x,  297,  1858 

(spring  in  Utah) ;  Cope,  Zool.  Wheeler  Survey,  v,  667,  1875. 
Squalius  atrarius,  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  461  (Utah  Lake);  Syn- 
opsis, 241,  1882. 
LeudscuB  atrarius,  Jordan,  Bull.  U.  S.  Fish  Com.,  ix,  48,  1891  (Heart  Lake  and  Witch  Creek, 

Yellowstone  Park). 
Tigama  ohesa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  206;  P.  R.  R.  Survey,  x,  290,  1858  (Salt 

Lake  Valley,  Utah). 
Squalius  obesus,  Jordan  and  Gilbert,  Synopsis,  237,  1882. 
Tigoma  squamata  Gill,  Proc.  Bost.  Soc.  Nat.  Hist.  1861;  Ichthyol.  Capt.  Simpson's  Expl.,  405, 

1876. 
Squalius  squamatus,  Jordan  &,  Gilbert,  Syiiopsis,  241,  1882. 
Squalius  cruoreus  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  460  (Utah  Lake;  young 

specimens). 
Squalius  rhomaleus  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  461  (large  specimens  from 

Utah  Lake) ;  Synopsis,  240,  1882. 
Siboma  atraria  l&ngiceps  Cope,  Zool.  Wheeler  Survey,  v.,  667,  1875. 

This  species  is  represented  in  the  collection  by  nine  large  specimens  taken  with 
the  hook  in  Jackson  Lake,  and  by  numerous  smaller  specimens  from  the  small  creek  at 
the  head  of  Jackson  Lake,  and  from  Snake  Eiver  at  President  Camp.  It  is  very 
abundant  in  Jackson  Lake  and  takes  the  hook  readily. 


Measurements  of 

nine  specimens. 

No. 

Leugth 
in 

Head 
in 

Depth 

Eye  in 
head. 

Snout 
in 

inches.* 

length. 

length. 

head. 

27 

11 

n 

4 

6 

^ 

28 

12 

4 

6— 

29 

11 

3i 

6 

4 

30 

lOJ 

4+ 

6- 

4 

31 

9 

4+ 

H 

4 

32 

11 

4 

6 

3| 

33 

13 

4+ 

6 

Sf 

34 

12 

4+ 

6- 

3f 

85 

11 

3i 

6 

31 

Scales,  11  to  13-66  to  63-6  or  7;  12-63-7  being  the  most  usual  number. 

Teeth,  oftener  2, 6-4, 1  than  2, 6-4, 2. 

I  have  compared  these  specimens  with  those  collected  by  Dr.  Jordan  in  Heart  Lake 
and  And  them  identical.  Girard's  type  of  Siboma  atraria^  a  specimen  6J  inches  long, 
from  "  near  38o  latitude,  in  Utah,"  agrees  well  with  these,  as  do  also  others  collected 
at  Willow  Springs,  Utah,  by  Dr.  G.  K.  Gilbert,  and  those  called  8.  rhomaleus  by  Jordan 
and  Gilbert.  Specimens  in  the  National  Museum,  labeled  Squalius  squum^itus  Gill,  from 
Utah,  are  evidently  atrarius.  An  examination  of  the  type  of  Sqiuilius  cruoreus  J.  and  G. 
shows  it  to  be  a  little  more  slender  than  other  examples  of  atrarius^  but  it  differs  in  no 
other  particular.  Specimens  in  the  Museum  collected  in  Beaver  Eiver,  Utah,  by 
Henshaw  and  Yarrow,  and  called  Squalius  egregius  Cope,  can  not  be  distinguished  from 
atrarius^  and  that  species  should  probably  go  in  the  above  synonymy. 

The  type  of  Girard's  Cheonda  cwrulea^  from  Lost  Eiver,  Oregon,  is  a  very  different- 
looking  fish.  The  head  is  longer,  the  snout  much  longer  and  more  pointed,  the  mouth 
is  larger,  the  maxillary  is  longer  and  less  oblique,  the  eye  is  somewhat  larger,  and  the 
top  of  the  head  more  flat. 
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11.  CoregonoB  wiUiamBoni  Girard.    (PI.  xxi.) 

The  collection  contains  specimens  of  whitefish  from  the  following  localities: 

a.  Swan  River  below  Swan  Lake,  Montana 21 

h.  Jocko  River,  Ravalli,  Montana 6 

c.  Big  Blackfoot  River,  Bonner,  Montana 3 

d.  Little  Blackfoot  River,  EUiston,  Montana 12 

e.  Cottonwood  Creek,  Deer  Lodge,  Montana 1 

/.  Snake  River,  President  Camp,  Wyoming 19 

g.  Red  Rock  River,  Red  Rock,  Montana 7 

h,  Beaverhead  River,  Dillon,  Montana 5 

t.  Junction  of  Firehole  and  Gibbon  rivers 2 

In  addition  to  the  material  collected  by  us,  I  have  examined  numerous  other  speci- 
mens from  the  Upper  Missouri  Basin,  comparing  them  with  a  large  number  from  the 
upper  tributaries  of  the  Columbia,  but  I  am  unable  to  find  any  difference  of  value. 
The  Columbia  specimens  are  perhaps  somewhat  deeper.  Examples  from  Red  Bock  and 
Beaverhead  rivers  have  the  head  4^  (4  to  4f ) ;  depth,  4|  to  4|;  scales,  80  to  84.  Those 
from  Little  Blackfoot  and  Swan  rivers  have  the  head  4|  to  4^;  depth,  4  to  4|;  scales,  80 
to  84. 

Small  specimens,  3  to  5  inches  long,  show  the  following  color  markiugs:  Silvery 
over  entire  surface  below  the  lateral  line,  with  a  few  scattered  dark  punctulations  and 
a  little  black  on  lower  caudal  rays,  plainest  toward  the  base;  bluish  above  lateral  line, 
with  numerous  larger  and  darker  punctulations;  under  these  are  seen  the  vanishing 
bluish  blotches  so  evident  in  younger  examples.  Dorsal  and  adipose  fins,  as  well  as 
snout  and  top  of  head,  covered  with  very  fine  dark  spots.  Younger  specimens,  a 
.  little  under  3  inches  in  length,  have  the  steel-blue  blotches  very  distinct,  there  being 
about  10  of  them,  most  of  which  just  touch  the  lateral  line  frx)m  above;  above  these 
are  about  20  similar  blotches  of  various  sizes — mostly  smaller,  however,  than  those 
along  the  lateral  line. 

A  still  smaller  specimen  (2J  inches)  in  life  was  silvery  below,  8  or  9  dark-bluish 
spots  along  side,  mostly  above  lateral  line;  back  darker,  with  numerous  spots;  top  of 
head  with  very  fine  spots. 

The  fact  that  the  young  whitefish  has  the  parr  markings  is  a  very  interesting  one, 
and  is  of  value  in  showing  its  relations  to  the  trout.    (See  PI.  xxi.) 

12.  ThymaUoB  aisnlfer  (RichardBon).    (PI.  xxii.) 

We  found  the  grayling  in  Red  Bock  River,  Beaverhead  River,  and  in  the  Gibbon 
at  its  junction  with  the  Firehole  River;  and  also  in  the  stream  formed  by  Horsetbief 
Springs — all  tributary  to  the  Upper  Missouri. 

Two  examples,  10  and  11  inches  long  respectively,  from  the  junction  of  the  Fire- 
hole and  the  Gibbon,  show  some  differences  in  measurements ;  the  larger  has  the  head 
4f ;  depth,  4;  eye,  4J;  scales,  8-97-10,  and  dorsal  19;  the  other,  head,  4f ;  depth,  3^; 
eye,  4^;  scales,  8-91-10,  and  dorsal  19.  Length  of  dorsal  fin  a  little  greater  than  head, 
height  about  IJ  in  head,  but  much  less  than  depth  of  body;  origin  of  dorsal  one-third 
length  of  body  from  snout.  About  18  inky  black  spots  and  about  6  fainter  ones  on 
side  of  body.  The  number  of  these  spots  is  of  little  value,  however,  as  the  smaller  of 
these  two  specimens  has  25  distinct  spots  on  one  side  and  but  18  on  the  other;  nearly 
all  the  spots  are  anterior  to  the  dorsal  fin. 
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A  Hnmll  KiKK^irnen  (3  incheK  long)  from  Beaverhead  River  ha»  the  depth  and  head 
al>out  (j^iual,  ea^'h  4  in  length  of  body.  TJpi>er  half  of  its  body  covered  ^ith  fine  dark 
HjHutkHj  moHt  nuraerouK  on  eilges  of  Hc^aleH  where  they  form  a  dark  border;  along  the 
region  of  the  lateral  line  in  a  series  of  abiiut  fifteen  steel-blue  blotches,  the  vertical 
dianiet^'.r  greati^st,  much  resembling  the  parr  markings  of  young  trout  and  whitefish. 
Above  these  are  many  smaller  sjmts  or  blotches  of  same  color.     (See  PI.  xxii.) 

Two  specimens,  3^  and  .'3J  inches  long  respectively,  from  Red  Rock  River,  have  the 
st<*/el-blue  blotfihes  very  distinct,  while  the  dark  borders  or  lines  between  the  rows  of 
scah^s  on  the  up[)er  half  of  body  have  begun  to  break  up  into  short,  inky,  zigzag 
lines  each  with  one  to  eight  or  more  angles. 

13.  Balmo  mykiss  Walbaiim.    (PI.  xxiv.) 

The  black-spotted  or  mountain  trout  is  represented  in  the  collection  by  specimens 
from  the  following  localities: 


a.  Hwan  Biver  below  Swan  Lake,  Montana.     8 

b.  Flathead  Lak«; 2 

c.  MiBsion  Creek  near  Ravalli,  Montana.. .     1 

d.  Jocko  River,  Ravalli,  Montana 20 

e.  Rattlesnake  Creek,  MisBoula,  Montana..     7 

/.  Lolo  Creek,  Mifwouln ,  'Montana 9 

g.  Hi^  Blackfoot  River,  Bonner,  Montana..  1 
h.  Little  Blaekfoot  River,  EIliHton,Montana  12 
i.  CottonwoodCreek,  Deer  Lodge,  Montana  19 
/.  DempHey  Lukes,  Deer  Lodge,  Montana . .  12 
k.  Browns  Gulch  Creek,  Silver  Bow,  Mon- 
tana       3 

L  Lewis  River  Just  below  Lower  Falls 2 


m.  Crawfish  Creek  just  below  Moose  Falls.  2 

n.  Snake  River,  President  Camp, Wyoming.  9 
o.  Pacific  Creek  25  miles  below  Two-Ocean 

Pass 6 

p.  Pacific  Creek  about  8  miles  below  Two- 
Ocean  Pass 3 

q.  Pacific  Creek  at  Two-Ocean  Pass 16 

r.  Atlantic  Creek  at  Two-Ocean  Pass 20 

8.  Atlantic  Creek  1  mile  above  its  mouth . .  1 

t.   Mouth  of  Upper  Yellowstone  River 2 

u.  Meadow  Creek  near  its  mouth 6 

V.  East  Fork  Gardiner  River  above  falls..  1 

w.  McClellan  Creek  near  Helena,  Montana  .  2 


This  species  is  found  abuiidantly  in  all  suitable  streams  and  lakes  explored  by  us. 

Besides  the  135  specimens  from  the  Columbia  basin  and  the  32  from  the  Missouri 
side,  a  great  many  Individuals  were  examined  in  the  field  which  were  not  preserved. 
In  addition  to  the  above,  numerous  specimens  in  the  collections  in  the  TJ,  S.  National 
Museum  were  compared  with  those  of  my  own  collection.  The  whole  amount  of  mate- 
rial examined  goes  to  show  the  correctness  of  the  conclusion  reached  by  Dr.  Jordan,* 
that  all  the  native  trout  of  the  Park  belong  to  a  single  species,  and  that  Sahno  clarkeij 
Salmo  leioiMy  etc.,  can  not  be  recognized  even  as  varieties. 

The  fact  that  there  is  a  free  waterway  over  Two-Ocean  Pass,  by  means  of  which 
trout  can  pass  readily  from  either  side  of  the  "  Divide  "  to  the  other,  as  explained  else- 
where in  this  report,  is  of  gi^iBat  importance  in  showing  that  the  trout  of  the  two  sides 
can  not  be  regarded  even  as  geographical  forms.  The  diiferences  that  are  observable 
among  different  specimens  do  not  exist  as  differences  between  Missouri  and  Columbia 
drainage  specimens,  tut  rather  as  slight  peculiarities  due  to  the  nature  of  each  partic- 
ular stream.  This  will  appear  evident  from  a  comparison  of  the  following  color  notes, 
based  upon  specimens  of  different  sizes  and  from  different  places: 

A  specimen  4f  inches  long,  from  McClellan  Creek,  Helena,  Montana:  Side  with 
about  ten  dark  blotches  lying  on  the  lateral  line,  the  vertical  diameter  being  the  greater; 
a  series  of  about  a  dozen  larger,  rounder  ones  along  middle  of  space  between  lateral 
line  and  middle  line  of  back;  among  and  about  these  are  numerous  small  spots;  spots 


•  Bull.  U.  S.  Fish  Commission,  vol.  ix,  50,  1891. 
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below  lateral  line  not  numerous,  about  ten  large  and  perhaps  twice  as  many  small 
ones;  cheek  with  two  or  three  small  dark  spots  and  numerous  fine  pnnctulations;  a 
few  small  spots  on  top  of  head;  dorsal  fin  with  about  a  dozen  small  spots  or  blotches; 
adipose  fin  dark-edged;  caudal  fin  well  spotted,  the  spots  more  or  less  evidently 
arranged  in  five  vertical  rows;  other  fins  plain;  tip  of  lower  jaw  dark. 

A  specimen,  7  inches  long,  from  the  same  place,  differs  from  the  smaller  o!ie  in 
having  the  large  vertical  blotches  less  distinct,  and  the  other  spots  more  numerous, 
especially  on  dorsal,  adipose,  and  anal  fins,  and  on  top  of  head;  the  spots  on  the  (*heeks 
are  also  less  distinct. 

Twenty  specimens,  each  about  4J  inches  long,  from  Atlantic  Creek  in  Two-Ocean 
Pass,  show  no  marked  differences  from  those  from  McClellan  Creek.  The  spot«  are  a 
little  larger  in  some  specimens;  the  large  blotches  seem  a  little  less  distinct  than  in  the 
larger,  but  much  the  same  as  in  the  smaller  specimen  from  McClellan  Creek.  Those 
from  Atlantic  Creek  are  a  little  more  slender  than  the  others. 

A  specimen  2f  inches  long,  from  Atlantic  Creek,  about  one  mile  from  its  mouth, 
does  not  differ  in  color  from  those  taken  in  the  same  creek  at  Two-Ocean  Pass. 

Sixteen  specimens,  4  to  6^  inches  long,  from  Pacific  Creek,  in  Two-Ocean  Pass, 
can  not  be  distinguished  from  those  of  the  same  size  taken  in  Atlantic  Creek,  a  few 
yards  away. 

Three  examples  taken  in  Pacific  Creek,  about  7  miles  below  the  pass,  and  meas- 
uring 5  J  and  6^  inches  in  length,  have  the  spots  less  numerous  and  larger,  agreeing  in 
this  with  the  Atlantic  Creek  specimens. 

A  specimen  14  inches  long  from  Pacific  Creek,  about  25  miles  below  the  pass, 
presented  the  following  life  colors:  Above,  dark  greenish,  very  dark  on  head,  lighter 
I)osteriorly;  paler  on  sides,  nearly  white  on  belly,  but  with  some  dark  washings.  No 
spots  on  top  of  head,  very  few  on  body  in  front  of  dorsal,  more  numerous  behind ;  ten 
or  eleven  small  round  spots  on  cheek.  Sides  of  Head  with  red  or  pinkish  wash,  old 
gold  at  upper  edge  of  opercle  and  a  blotch  of  the  same  behind  the  eye.  Shoulder 
above  pectoral  reddish;  throat  white,  with  red  gash;  rim  of  lower  jaw  washed  with 
dark.  Pectorals  dark  wine  color;  ventrals  and  anal  red.   Spots  on  body  nearly  round. 

Another  specimen,  11^  inches  long,  from  same  place,  was,  in  life,  dark-greenish 
above,  silvery  on  the  sides,  but  with  an  under  wash  of  yellowish;  belly  white;  few,  if 
any,  spots  on  head  or  on  back  in  front  of  dorsal,  and  but  few  on  anterior  half  of  body, 
while  they  are  rather  thick  under  the  dorsal  and  quite  thick  along  the  hiick  between 
the  dorsal  and  caudal  fins;  not  over  fifty  spots  altogether  below  the  lateral  line;  dorsal 
and  caudal  fins  well  si)otted;  two  dark  blotches  on  cheek;  opercles  pinkish,  yellowish 
at  top;  red  gash  on  throat  not  heavy;  pectorals  dark,  venfrals  and  anal  yellow. 

Another  si)ecimen,  12  inches  long,  wa«  yellowish  like  the  one  just  des(5ribed,  but 
had  the  spots  more  numerous  and  not  so  nearly  round,  each  spot  being  made  up  of 
two  or  more  short  black  lines  joined  in  such  a  way  as  to  make  the  siKits  appear 
somewhat  star-shaped  at  first  glance. 

An  examination  of  about  thirty  large  individuals  from  this  placje  seemed  U)  show 
that  they  may  be  separated  into  two  groups:  one  more  slender,  and  yellowish  in  color; 
the  other  less  slender  and  with  little  or  no  yellow.  The  star-shaped  spots  seemed  to 
be  more  common  among  the  yellow  examples,  but  all  were  not  so  marked,  nor  was 
this  style  of  marking  absent  from  the  other  form* 
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Swan  lakesw    This  e3rtends  it$  known  range  considerably  eastwaiti,    Tbe  following 
tsMe  gives  measurements  of  six  specimens  ttoni  Rattlesnake  Creek: 


v^     Lmsth     H««diii    Depth  in      Ew  m       ..Jt^li*         bital       Snout  in    IVrtonU       X^i?     AMUdn      4«nHa 


-{- 


33         W  ^  4|  H 


57  7i  31  *t  5 


! 


2  n  ^  If  i  ii 

3  3}  4  11  2i  l| 

:!  ^  4+  1|  2)  3 

3  4  4}  l}  3i  3 

:!  3|  4  l|  :2|  3 

2  3f  4  If  2i  ,    1| 


Color,  in  alcohol, of  No.  53,  which  is  not  nidike  the  others:  Dark  gra>\  darkest  on 
head  and  body  in  front  of  dorsal  fln,  becoming  lighter  below;  yellowish  white  on  bi^lly; 
sides  with  about  three  longitudinal  rows  of  oninge  or  reddish  spi>ts,  each  alnnit  jj  of 
an  inch  in  diameter;  these  rows  are  irregular,  but  in  general  it  may  l>e  sjiid  that  the 
upper  row  bes  along  the  middle  of  the  s]mce  between  the  dorsal  tin  and  the  lateral 
line,  the  second  one  along  the  lateral  line,  and  the  third  alxmt  midway  lietween  the 
lateral  line  and  the  level  of  the  origin  of  the  pectoral  fin;  there  are  a  few  other  S]>ot« 
that  do  not  lie  evidently  in  any  of  these  lines;  tbose  on  upper  part  of  body  snuUler 
than  those  below.  Besides  the  orange  spots,  the  body  is  well  covered  with  numerous 
dark  punctulations,  especially  abundant  on  sides  of  head,  fins,  and  lower  partiS  of 
body;  median  line  of  belly,  plain  yellowish  white;  branchiostegals  and  lower  jaw  with 
some  punctulations;  upper  parts  of  pectorals  and  ventrals  darker  than  lower.  Com- 
paring  these  with  specimens  of  same  size  from  McCloud  Rivex  shows  the  Rattlesnake 
Creek  specimens  to  be  much  more  slender  (those  fix)m  McCloud  River  ha\ing  the 
depth  3f  to  4^  in  length),  the  eye  a  little  larger  and  the  color  darker. 

Specimens  of  "  salmon  trout"  weighing  12  and  14  jwunds  have  been  taken  from  the 
Bitter  Boot  Riv^,  near  Missoula. 

15.  Cottos  bairdi  panctalatuB  (Gill).    (PI.  xxii.) 

Potamocotius  punctulatu9  Gill,  Proc.  Bost.  Soc.  Nat.  Hist.  1861,  40  (Bridgcr  Paaa). 
Coitus  hairdi punctulatusy  Jordan,  Bull.  U.  S.  Fish  Com.,  ix,  for  1889,  29,  1891. 

S^umerous  si)ecimen8  of  the  blob,  or  "  bullhead,"  as  it  is  known  in  Montana  where 
known  at  all,  were  obtained  fit)m  the  following  localities : 


a,  Beaverhead  River,  Dillon,  Montana 76 

h.  Red  Rock  River  near  Red  Rock,  Montana-  20 

c.  Cafion  Creek,  Yellows  tone  National  Park-     9 

d.  Junction  of  Firehole  and  Gibbon  Rivers .  19 

e.  Pacific  Creek  in  Two-Ocean  Pass 4 

/.  Pacific  Creek  25  miles  below  the  Pass  . .     5 
g.  Small  Creek  at  head  of  Jackson  Lake..  21 
h.  Snake  River,  President  Camp,  Wyoming    2 
i.  Browns  Gulch  Creek,  Silver  Bow,  Mon- 
tana   2 


.;.  Cottonwood  Creek,   Deer  Lodge,  Mon- 
tana   32 

Ac.  Little  Blackfoot  River,   EUiston,  Mon- 
tana    57 

/.  Rattlesnake  ('n»ek,  Missoula,  Montana. .  11 
m.  Lolo  Creek  near  Missoula,  Montana  ....  13 

n.  Jocko  River,  Ravalli,  Montana 7 

0.  Swan  River  at  outlet  of  Swan  Lake,  Mcm- 
tana 15 


It  was  also  seen  in  Horsethief  springs  and  in  Gardiner  River  below  the  falls. 

The  specimens  from  Red  Rock  and  Dillon  are  very  large,  measuring  from  3  to  4^ 
inches  in  length,  while  those  from  the  head  of  Jackson  Lake  are  ail  very  small,  as  are 
most  of  those  from  Pacific  Creek, 


ti\  rtnni«nvvfi«  .^fp^Hm^^TiK  «*.^j»¥nini»fi  r4i«  hi»ati  i»  ik  litxli^  :*h«rnw  nfaan  iniiiisanHt  by 
f>t*.  ^iilV^  4i*wriptinn,  ir  hmr\0 .%  mwf^^aH  of  l  in  ho#ty  r4i  haiHi  of  (*a]iit;iL  ThwnF^  ;kPB 
jiiwvoflk^  j^i^ff  ri4tf«w»n^*»«;  r;lii»  di>rj*al  m  VT  or  ^fl-ir  or  L^,  ;Mnt  nhe  ;uiul  VI  or  L>. 
1?h^.  l#n^l^  of  tJhi*  h4»a#(  iM  inwU  ahont  ^ivM  &»  ir**  widrh  mt^^umreft  ;u;  nln»  prFHipHrffiiar 
.^n#*»'y  fh4*  pf*i*fiAra4  ftn«  If  in  h<»aft^  Uhi^r  raf^^  rtxr^miiinj^  murlnHtly  h#*yoail  die  iiic*»r 
j^jwfif>4  mmnlwfwii*,.  fn  m#wrf  .^p6f*imini«  nh*^  hUu»k  .^poi»  ari^  ♦*v1iienru  hut  ^inie.44*«n  m  b«* 
»lTtt#vif»  <vv  mvtfr^ly  w\th(\nfi  T^h^fm :  *  (i5«rk  hltyf^h  ar  hjuN*  of  <*anii:il.  .md  thn^e  or  fi>iir  on 
fh#*  4t4^.  }*r^,  vf^  pyki»n  in  .'wnw*,  inHivirtii;i»lH,  f>n«»  of  nh«*  ^p#**^imt*nK.  1^  ini*iii*»  lonir. 
fri>m  fc*f f»twi«n?»k^,  <'r^i»k,  in  <iri*?*f4y  (iiwf^mrtwi  wir.K  ain^rly  rip«^  «*i2rjp*.  wtiick  ^cnn»H  ii» 
"WW*^  iirt^4^f  j*«  fA  f»h^ir  Pinw»  of  .^p«?wnm^  in  Phat  ppjfion,  rj^omi^  rtf  che  .4p«»f»iiii«m  frfMn 
iQlw  ^fc*r*^,  jwv4  oflWTsr  from  Ch<»,ontl^.t;  of  ?Nr;«n  T^k^^.  Fu^\r»»  nhi^  vij^t^nU  c-Avity  eompleceiy 
ilPt^if  l^y  f*  p^fwwf w*  worm  m<w?^  fthjwi  j*n  in^.h  :n  ii^nj^-tlu  in  hl«^b»  chat  an^  iii>t  over  2 
rt*«*H^»  fof^^.     SVw^  of  th^^  poflfjwrr^^  wftr^  .^«»^r.  <br  iH^nltiHtn^Cu^a  to  Prof.  Lmtocu  wi» 

flt«H-f*^fmjy  Mfdf*.     Iflirm.  !*A  f;)>   i«9  t  kmv\v,  in  r.h4^  Ar^e  Awi  of  tkiiv  wovna  in  Aoierusa.     Ixl  Eiimp«  iii  hsw 
h^MiV  kftvtiA  iMmt  <'r^fMtiti^\y  in  ^;/f»tt^/>«f-<?iitir. 

J4.  i^€*  Jo€«  i!Si*6«fl<ywi  ff^.  .^«»Ti-fj,     ^Fl.  xxrv.) 

A  i^^l^  .^fxf^^nn^^  fff  the  \m^  wjw  taken  in  the.  Ked  Roek  Rirer,  aiwi  it  »  iiskk!  by 
14  f,  ^Mtf  of  i>A  tUtf^k,  to  Yyf',  i-ffiMMfti  m  Ked  Kork  Lake,  in  which  the  rirer  Yank  ti^ 
m\0ff^  WMte  fhfa  f.^  »  very  wMefy  fliAtrihtitefl  ftsh,  it  haa  nol  been  prerioiL^Iy 
tt^fffti^'A  ttofh  f%ny  iKj^rit.  Tie»f  the  hea^lwatersii  rjf  the  yiimoari.  Head,  4^:  depth,  6§: 
eye^  ^4^  ntumt^  4.  TTie  rnHxiUnry  reftf^hf^  tlie  jirMterior  edge  of  the  pupO;  the  barbel 
)n  a  httU'  )fftifi^  thfin  the  eyej  fie^rtoraI«  If  in  head,  and  aboat  eqnal  to  the  Tentrals. 

^^imefi.«t  fjff  the  following  j^peeie«,  intrwlni^cd  into  the  waters  of  the  TeDow^one 
liftiitntni  f'»ffc  ^rf  the  rr,  H,  Fi.«ih  f  !<m>nii»«imi  in  1880  and  1890,  were  taken  and  are  now 
hi  the  #(/rfJe#^im»  i 

Two  ^ie.^^lrnen«  from  (Hblnxfi  Hiver  aliove  Gibbon  FaDi). 
10,  IhilfMO  tftiiili  l€nfmi«ndii(i  Wftlkfrr,    ly>ch  I>«nr«n  tront,    (PI.  xxiv.) 
(hie  «fj»e^^hri#Tn  fffrrn  mimih  tif  Heron  C*reek,  HhoHhone  Lake. 

If.  %m\moimt\0  WJJL     Vrm  fV;hr  tffmt;  Hrmrn  trmit,     (PL  xxiii.) 

Of»e  yeiirllnK  »|»<'^^irrien  from  Fireholo  Kiver,  above  Old  Faithfal  Geyser. 
90.  flliily«llfni»  ltititliiiill#  Mii<^}i)1L    KiMii<rm  tirook  irmit.    (PI.  xxv.) 

One  Mpe^'/knen  12  Irirhes  hmg  from  Indian  Creek,  near  its  month. 
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RESULTS    OF    STOCKING    THE    WATERS     OF    YELLOWSTONE    NATIONAL 

PARK  WITH  FISH. 

In  1889  and  1890  yearling  fish  were  place<l  by  the  U.  S.  Fish  C-oinmission  in  the 
waters  of  the  Yellowstone  National  Park,  as  follows : 


Date. 


Sept  22,1889 
Sept.  15, 1800 
Sept.  22, 1889 

Do 

Sept.    2, 1890 

Sept.  22,'i889 
Aug.  9,1800 
Ane.  23, 1890 

SepIL    2,1890 

Sept.  i5,'i806 
Oct  3, 1889 
Oct  15,1889 
Aug.  15, 1890 
Sept  11, 1890 


Place. 


Gardiner  Biver 

Weet  Fork  of  Gardiner  River. 

Gibbon  River 

Firebole  River 

Lewis  Lake 

Shoehone  Lake 

East  Fork  Gardiner  Riven 

ShoeboneLake 

do 

Lewis  Lake 

do 

Shoshone  Lake 

Nea  Pere6  Creek 

Twin  Lakes 

Yellowstone  River 

do 

do 


Kind  of  fish. 


Brook  trout 

do 

Rainbow  trout  . . . 
Loch  Leveu  trout. 

do 

do 

Mountain  trout  . . 

Lake  trout 

do 

do 

do 

do 

Von  Behr  trout  - . 
Native  whiteflsb  . 

do 

do 

do 


Number. 

4,975 

7,875 

990 

995 

3,350 

3,350 

968 

18,000 

7,202 

7,263 

4,750 

4.750 

9.300 

2.000 

980 

5,000 

5,000 

Excepting  the  Yellowstone  and  Gibbon  rivers,  and  possibly  the  East  Fork  of  the 
Gardiner,  there  were  no  fish  whatever  in  any  of  these  streams  or  lakes,  the  falls  that 
are  found  in  each  having  apparently  proved  effective  barriers  in  preventing  fishes 
from  ever  reaching  the  waters  above.  The  only  species  known  from  the  Upper  Gib- 
bon River  is  the  little  blob  or  miller's  thumb,  while  the  native  mountain  trout  was 
well  known  to  be  abundant  in  the  Yellowstone  River,  above  the  falls  as  well  as  below. 
Each  of  these  bodies  of  water  is  practically  so  isolated  from  the  others  that  fish  can 
not  pass  from  one  to  another.  The  Commissioner,  therefore,  planted  a  different  species 
in  each  basin,  except  in  Lewis  and  Shoshone  lakes,  where  two  species  were  placed. 
This  will  greatly  simplify  any  observations  that  it  may  be  desired  to  make  upon  them 
at  any  time. 

One  of  the  principal  purposes  of  our  visit  to  the  Park  was,  as  directed  by  the 
Commissioner,  <^  to  make  such  examinations  as  are  possible  with  a  view  to  determining 
what  success  has  attended  the  plantings  of  fish  already  made  in  that  reservation.^  I 
visited  the  different  places  where  the  plants  were  made,  and  am  able  to  report  that, 
as  a  whole,  the  work  of  the  Commission  in  that  region  has  proved  very  successful. 
At  least  five  of  the  seven  species  planted  are  doing  well,  and  we  have  no  reason  to 
think  that  a  sixth  species  (lake  trout)  is  not  also  doing  equally  well.  We  obtained 
specimens  of  brook.  Loch  Leven,  rainbow,  and  black-spotted  native  trout,  and  learned 
that  the  Von  Behr  trout,  which  was  put  in  Kez  Perc^  Creek,  have  be(^n  seeti  at  dift'erent 
times  this  year  by  several  persons. 

At  least  the  brook  and  Loch  Leven  trout,  which  were  j>lanted  in  1889,  spawned  in 
1890,  as  we  found  young  of  these  species  that  could  not  be  over  a  year  old.  All  of 
the  specimens  we  took  were  in  excellent  condition,  thus  showing  that  tlu^  waters  are 
suitable  and  the  food  supply  abundant. 

It  is  doubtful  if  any  of  the  whitefish  that  were  transplanted  from  Horsethief 
Springs  to  Twin  Lakes  and  Yellowstone  River  have  survived.  Each  of  these  places 
was  examined,  and  we  made  careful  inquiry  of  persons  who  had  opportunities  for 
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knowing,  whether  they  had  seen  any  whitefish  in  Yellowstone  River,  but  none  had 
been  seen  and  no  one  believes  any  are  there.  Every  one  inquired  of  is  of  the  opinion 
that  the  whiteflsh  fell  a  ready  prey  to  the  voracious  native  trout  which  abound  in  that 
stream.  Their  failure  to  thrive  in  Twin  Lakes  is  probably  due  to  the  mineral  char- 
acter and  high  temperature  of  the  water. 

Upon  the  whole,  the  Commission  is  certainly  to  be  congratulated  upon  the  higli 
degree  of  success  which  ha^s  attended  its  efforts  toward  supplying  valuable  food-fish  to 
these  hitherto  barren  waters. 

Following  is  the  detailed  account  of  our  investigations; 

Gardiner  River. — This  stream  was  stocked  September  22,  1889,  with  4,975  young 
brook  trout.  Our  examinations  were  made  on  Indian  Creek,  at  and  above  the  mouth 
of  Obsidian  Creek,  and  along  Obsidian  Creek  in  Willow  Park.  We  saw  at  least  five 
trout  near  the  mouth  of  Indian  Creek,  one  of  which  was  caught.  This  one  was  a  foot 
in  length,  and  the  others  seen  were  estimated  to  be  at  least  9  inches  long.  These 
streams  were  so  rocky  and  the  current  so  swift  that  it  was  not  possible  to  use  the 
seine  to  any  advantage.  In  Winter  Creek  we  saw  two  small  trout,  each  perhaps  G 
inches  long  or  less.  From  these  facts  it  is  evident  that  the  brook  trout  is  thriving  in 
these  streams  (all  branches  of  the  Gardiner  River)  and  that  the  fish  planted  in  1889 
spawned  in  1890,  the  small  specimens  seen  being  yearlings.  I  should  add  that  the 
large  specimen  caught  was  full  of  spawn. 

Oibhon  River, — This  stream  was  stocked  with  990  rainbow  trout  September  22, 
1889,  the  plant  being  made  just  above  Virginia  Cascade.  We  examined  the  stream 
for  some  distance  both  above  and  below  the  cascade.  One  trout  (a  male,  lOJ  inches 
long)  was  taken  about  one- eighth  of  a  mile  above  where  the  plant  was  made,  and 
another  male  of  the  same  size  was  taken  about  the  same  distance  below  the  cascade. 
Four  others  of  apparently  the  same  size  were  seen  above  the  cascade,  and  at  least  five 
others,  equally  large,  below  it.  Owing  to  the  nature  of  the  stream,  all  of  our  fishing 
here  had  to  be  done  with  the  fly.  Other  persons  familiar  with  Gibbon  River  report 
seeing  fish  in  it  this  year. 

Firehole  River. — A  plant  of  995  Loch  Leven  trout  was  made  September  22, 1889, 
in  this  stream  above  Keppler  Cascade.  We  seined  the  river  below  the  cascade,  near 
Old  Faithful  Geyser,  and  caught  one  example,  3J  inches  long.  We  also  fished  with 
the  fly  for  some  distance  along  the  stream  above  the  cascade,  and,  though  no  specimens 
were  secured,  tho  two  small  trout  (not  over  4  inches  long)  which  rose  to  the  fly  are 
sufficient  evidence  that  this  plant  has  also  proved  successful.  The  fish  of  the  plant 
certainly  spawned  last  year,  as  the  one  specimen  secured,  as  well  as  the  others  seen, 
are  yearlings. 

Nez  PercS  Creek, — On  September  15, 1890,  9,300  Yon  Behr  trout  were  placed  in  this 
creek.  We  examined  the  stream  just  above  the  "  Soldiers'  Camp*'  near  the  Fountain 
Hotel,  but  were  unable  to  find  any  fish.  Lieut.  Pitcher,  who  was  stationed  here, 
assures  us,  however,  that  fish  have  been  seen  in  the  stream  this  year.  On  October  9, 
of  this  year,  Mr.  El  wood  Hofer  saw  trout  in  this  creek. 

Shoshone  and  Lewis  Lakes, — In  August  and  September,  1890,  there  were  placed  in 
these  lakes  6,700  Loch  Leven  and  42,025  lake  trout.  In  the  mouth  of  Heron  Creek, 
at  the  north  end  of  Shoshone  Lake,  I  saw  a  great  many  young  trout,  apparently  5  to  6 
inches  long.  In  one  bunch  there  were  at  least  50.  One  specimen  was  caught  which 
proved  to  be  a  Loch  Leven  trout,  5^  inches  long.    We  were  not  certain  that  we  saw 
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any  fish  in  the  lake,  but  on  Octol>er  7  ^Ir.  Hofer  was  passing  along  the  east  shore  of 
Shoshone  Lake  and  reports  seeing  several  tront  rise  to  the  surface  out  about  75  yards 
from  the  shore.  He  also  reports  seeing  ti'out  at  a  l)eaver  darn  in  Heron  Creek  about 
1 J  miles  from  the  lake.  WTiether  any  of  these  were  lake  trout  could  not  be  certainly 
determined,  but  the  probabilities  are  that  those  seen  in  the  lake  were  lake  tiout,  while 
those  in  the  creek  were  Loch  Leven  trout.  Finding  them  so  numerous  in  the  creek 
would  seem  to  be  very  satisfactory  and  positive  evidence  of  the  success  of  this  impor- 
tant planting.  * 

Uast  ForJc  of  Gardiner  River. — This  stream  was  stocked  September  22, 1889,  with 
968  native  trout  gotten  by  Mr.  Lucas  from  Howard  Creek.  We  made  a  somewhat 
hurried  examination  just  above  Undine  Falls  and  caught  one  trout,  (>J  inches  long, 
Tliere  seems  to  be  a  question  as  to  whether  this  stream  did  not  already  contain  trout 
before  this  plant  was  made.  The  nature  of  the  divide  between  this  stream  and  Black- 
tail  Deer  Creek,  in  which  there  are  no  falls,  makes  it  quite  possible  for  trout  to  get 
over  from  Blacktail  Deer  Creek,  which  is  well  supplied  with  trout.  This,  of  ctmrse, 
makes  it  impossible  to  say  whether  the  trout  taken  by  us  is  of  tlie  plant  or  not. 

NOTES  ON  MAMMALS  NOTICED  IN  MONTANA  AND  WYOMING. 

Though  no  special  attention  was  given  to  the  mammals  found  in  the  region  trav- 
ersed by  us,  no  specimens  colle(^ted,  and  no  special  attempt  made  to  list  the  species  of 
the  region,  yet  numerous  notes  were  made  ui)on  some  of  the  species  observed.  Such 
of  these  notes  as  seem  to  be  of  value  are  given  here. 

1.  Arctoxnya  sp.  ? 

Ground  hogs  were  seen  in  several  places  soutli  of  the  Yellowstx)ne  National  Park. 
On  Pacific  Creek,  not  far  below  Two-Ocean  Pass,  we  saw  a  pair  of  old  ones  and  four 
or  five  half-grown  young,  one  of  which  our  dog  killed.  Dr.  Merriam  informs  me  that 
the  marmot  found  tliere  is  probably  Arctomyft  dakota, 

2.  Tamiaa  sp.  ? 

Chipmunks  were  frequently  seen  about  Flathead  Lake,  on  Dempsey  Creek,  at 
Missoula,  and  perhaps  other  places.    Two  difie.rent  species  were  probably  seen. 

3.  Sciurua  richardBoni  Bachmuu? 

A  squirrel,  likely  this  species,  was  abundant  at  Swan  and  Flathead  lakes,  Mis- 
soula, and  the  National  Park. 

4.  Caator  canadenaia  Kuhl. 

Fresh  signs  of  beaver  were  seen  at  Beaver  Lake,  Willow  Park,  and  on  Lewis  River 
just  below  the  Upper  Falls;  also  near  the  mouth  of  Beaverdam  Creek. 

5.  Lagoxnya  princepa  Rich.     Rocky  Mountain  pika. 

Several  were  seen  near  Obsidian  Cliff  in  National  Park;  and  four  or  five  others 
were  noticed  in  a  rocky  slide  on  the  divide  between  Shoshone  Ltilce  and  the  Firehole 
River. 

6.  Cervua  canadenaia  Erxleben. 

A  drove  of  sixteen  elk  was  seen  on  Pacific  Creek  below  Two-Ocean  Pass.  Several 
young  elk  were  seen  at  Horsethief  Springs.  They  had  been  cajitured  in  the  mountains 
near  by  and  were  being  raise<l  by  hand  by  Mr.  Marshall.  This  man  does  quite  a 
thriving  business  rearing  elk  and  deer  in  this  way  and  selling  them  to  owners  of  pri- 
vate parks  in  the  East. 


t 


ff^f  Hfl^rixmrw  ^/r  Titr  rymcD  ^jtre^  ft>«  ^  »>iarib**<-io5. 


llMt  4^9^!Mi  fr;)»t  iMUnrfm^  m  fiib#*r  noA  pufi  afti^arf  ^4  w^    A.4  wi^  dr^^re  wrard  kin  fe 
fr^^  4^9^i^  ;]ilt  rMf^mn^  lA^^^^^  ^0mt  tfc#r  P;airfc« 


j  H^ry^jtal  w^#r  <i#3#j«i  /^  y^ntiM^.  Cr*w:k-  fi*<fr«?o  Jyk.^m  Lak^  awi  Two4>rtaM  P*^w 


A  Afcfifi  vaNH  iSm/i^l  ri^tar  fmr  ^^aAip  /^i  iMfoq^my  CT«^k  n#;ar  Mount  PowelL 

S^0t$^.  w^$^.  mf^$  m  th*:  t'zrk^  \mt  it  tra*  rfrpffttetL  Augtuit  "JZ.  that  a  herd  had  be^s 
nt>9ts$$  ittf^mi  ifoat  tim^  /^i  tb#r  *:smt  mdh  fff  YefknrntoiM;  IjsdLt.  Charles  Allard.  a  half-breed. 
irf##/  ftiiM  ttM;  iit^f(#;  Hri#;  fr^Hn  Ha\MI  Up  Flathead  Lake,  hae^  a  herd  €»f  about  TOod  his 
m^U  tm  th#;  Flathead  Ke^tienatK/ri.  We  were  tokl  that  he  wac(  very  sueees^dl  in 
^r^mritfK  tlf#^i  with  4inr»f^t$i:  #^ttle. 


j'  11'  Ciml#  Jatraa*  ^f.    r>r«He. 


H^^fUfi  alt  HiJver  B//w  ari^l  Deer  Ixid^^e. 

A  ii^imf  ITJ  ^  (  ^la w  ifftH  4m  the  eaict  nlMire  r/f  Yellowntofie  Lake  near  Steamboat  Point. 

la.  M4fptdtu  ftp.  r 

PreMJ/lent  Carif p,  ofi  HnnkH  Hiver'f  iaAmt  nes^r  Pole^rat  Creek« 

14.  TaakUa  maunicmnM  ( H^tM .  j.    Hstdfftst, 

(fnt*  n4^$  ttfur  HtifarnUiat  iViifit,  AagiiKt  21. 

Ofie  M'#^f  ofii;  ifViffiifiK  ^t  the  l^ake  HifUi\.  Ue  had  C5ome  ap  to  feed  at  the  swill 
imrrt'l,  Aniither  iw^fii  on  lA^win  Jiiver  l^elow  TJpjier  Falls.  Fre«h  liear  tracks  were 
Himi  m's^ti  Oil  HiK  MiU'kffHfi  Kfver,  abr>ve  B<iriiier. 

1#.  8f«ihlMm  tipijuinthiis  Br»n#it,     )'orct]pifi«% 

Offi;  d<$a<l  otu:  H4'AiU  oil  t'iiHi  Hide  of  VellowHtoiie  Lake.  At  various  places  in  the 
VarU^Htul  4'M\HU',ifiUy  in  i\u*.  heavy  pine  foreAtn  mmth  of  the  Park,  about  Shoshone,  Lewis, 
HfiH  Y<^llowMf^;ne.  lakeM,  a  K^eat  many  jiine  treses  were  seen  from  which  great  patches 
of  Imrk  liH4l  be^'ji  itaU'U  away.  These  barkless  areas  frequently,  perhaps  usually, 
t*,iU'Uv.Uu\  the  U'tu^  and  we.re,  at  variouM  heights  above  the  ground,  from  only  a  few  inches 
Ut  2ft  Ui  «Sfi  ft'Mj  generally,  how4^ver,  the  height  was  8  to  15  feet.  Mr.  Hofer  and  the 
other  ni45n  of  our  party  say  tlnit  tliis  is  the  work  of  porcupines  and  that  the  place 
Indleat4)s  the  depth  of  the  snow. 
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ANNOTATED  LIST  OF   REPTILES  AND  BATRACHIANS  COLLECTED 

[By  I'Yederick  C.  Test,  Aid,  Department  of  Reptiles,  U.  S.  Natiouul  Miistniuu] 

The  collecting  of  Reptiles  and  Batrachians  was  merely  an  incidental  feature  of  the 
work  of  the  party.  No  time  was  devoted  to  searching  for  specimens  of  these  groups, 
and  those  found  in  the  collection  are  such  as  the  members  of  the  party  chanced  to  see 
while  carrying  on  the  main  work  of  the  expedition.  Only  a  short  time  was  spent  at 
each  locality  and  only  the  most  common  forms  were  found.  The  Batrachians  greatly 
predominate,  and  the  series  of  Rana  pretiotfa  is  an  espe(5ially  good  one. 

I  wish  here  to  express  my  thanks  to  Dr.  Leonhard  Stejneger  for  aid  and  suggestions 
in  preparing  these  notes. 

1.  EutaBiiia  slrtalia  parietalia  Cope. 

Two  typical  adult  specimens  of  this  species  were  collected. 


Museum 
No. 

Colleotor'8 
No. 

Locality. 

Date. 

Aug.    3 
Do. 

17566 
17567 

8 
9 

S^mrATi  "Rivftr    riAiir  $%vrfl.n  T.ft.1cA.  M ontAIlft.  r 

do 

2.  EutaBnia  vagrana  B.  and  6. 

Of  this  species  there  are  live  specimens  of  varying  ages  and  sizes. 


Museum 

Collector's 

No. 

No. 

17565 

7 

17568 

10 

17569 

74 

17570 

7S 

17571 

76 

Locality, 


Swan  River,  near  Swan  Lake,  Montana.. 

do 

McClellan  Creek,  near  Helena,  Montana. 

do 

do 


Date. 

A 112.    3 

Do. 

July  20 

Do. 

Do. 

3.  Ambyatoma  tigzinum  Green. 

Of  this  widely  spread  and  usually  abundant  species,  only  four  si)ecimens  were 
found,  all  larvae. 


Musenm 
No. 

Collector's 
No. 

Locality. 

Date. 
July  31 

17583 

6 

tT4>clfo  Tliv«r   KjivrHi    M4>TitjinA r ,  r 

4;,  Bnfo  halophilua  Baird. 

Three  typical  specimens. 


Museum 
No. 

Collector's 
No. 

17634 
17636 
17636 

15 
16 
66 

Ivocality. 


Lewis  Fa!ls,  Wyoming 

do 

President  Camp,  Wyoming. 


Date. 


Aug.  12 

Do. 
Aug.  13 


5.  Rana  pipiena  brachycephala  Cope. 

The  two  specimens  collected  have  some  of  the  proportions  of  E.  pipiens  pipiena^ 
the  head  being  considerably  less  than  3  in  the  length  instead  of  3^,  as  it  is  said  to  be 
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in  braehycephala,  but  they  have  been  referred  to  the  latter  on  account  of  the  absence 
of  a  well-defined  dark  bar  on  the  ftont  of  the  femur,  a  color  feature  more  or  less 
characteristic  of  Western  spexiimens. 


Museam 
No. 

Collector's 
No. 

Locality. 

Date. 

July  27 
Aug.    3 

17572 
17573 

80 

Beaverheail  River.  Dillon.  Montana 

Swan  River,  near  Swan  Lalce.  Montana 

6.    Rana  pretiosa  B.  &  G. 

Of  the  fifty-six  specimens  all  but  five  are  from  streams  that  empty  into  the  Pacific. 
These  five,  Kos.  17574  to  17578,  are  from  the  junction  of  Firehole  and  Gibbon  rivers, 
the  headwaters  of  the  Madison  Fork  of  the  Missouri.  This  fact  is  particularly  inter- 
esting, inasmuch  a«  I  have  been  able  to  find  but  three  other  records  of  this  species 
occurring  in  streams  flowing  to  the  east.  One  of  these  is  noted  by  Prof.  E.  D.  Cope, 
who  found  it  in  Prickly  Pear  Canon,  just  north  of  Helena,  Montana.  (Am.  Nat.,  1879, 
p.  435,)  Another  is  a  single  specimen,  IT.  S.  National  Museum,  iSTo.  11503,  collected 
at  FortEllis,Montana,by  W.B.Pratt;  and  the  third  record  consists  of  two  specimens, 
U.  S.  National  Museum,  Nos.  11937  and  11939,  collected  by  C.  Hart  Merriam  at  '^  Upper 
Firehole  Basin,  Yellowstone  Park."  In  the  list  of  specimens  of  Rana  pretiosa  belong- 
ing to  the  U.  8.  National  Museum  (see  Cope's  Batrachia  of  North  America,  p.  434)  there 
are  apparently  two  more  records  of  this  species  occurring  east  of  the  Rocky  Mountains, 
but  both  are  due  to  misidentification.  No.  3437,  from  the  Red  River  of  the  North,  R. 
Kennicott,  being  R,  tieptentrimiqlisj  and  No.  4824,  St.  Catharine,  Canada,  D.  W.  Beadle, 
R.  sylvatica.  It  may  possibly  be  owing  in  part  to  insufficient  exploration  that  there 
are  so  few  instances  of  tliis  frog  being  found  east  of  the  Great  Divide. 

In  looking  over  this  series,  a  very  noticeable  point  is  the  lightening  in  color  as  the 
frog  increases  in  age  and  size.  The  young  is  very  dusky,  the  moss-agate-like  dark 
dorsal  spots  being  barely  apparent,  but  as  it  grows  the  ground  color  pales,  and  while 
some  of  the  black  markings  thus  become  more  prominent,  others  fade  entirely  away. 
The  largest  specimen  collected.  No.  17603,  a  female  from  Deer  Lodge  River,  Montana, 
is  also  the  lightest  colored.  The  ground  color  is  very  pale,  rendering  more  conspicuous 
the  few  black  dorsal  blotches.  The  inferior  dark  markings  are  absent,  and  the  usual 
bars  on  the  legs  are  broken  up  into  several  small  spots.  There  is  indication  of  alight 
median  line  on  the  back  posteriorly.  No.  17604,  a  smaller  female  from  the  same 
locality,  is  much  darker,  with  all  the  usual  markings,  and  the  dorsal  blotches  more 
numerous. 

Four  or  five  small  specimens  from  Cottonwood  Creek,  Deer  Lodge,  Montana,  show 
the  darkest  phase  of  the  young  very  well,  particularly  No.  17593,  a  female,  which  has 
the  black  marbling  of  the  throat  finely  marked,  and  all  the  spots  on  the  sides  and 
lower  surface  unusually  distinct,  while  the  upper  ground  color  is  so  dark  that  the 
blotches  on  the  back  are  hard  to  distinguish.  No.  17591,  a  very  slightly  larger  male, 
is  almost  as  well  marked.  These  differences  in  color  are  plainly  not  due  to  local 
causes,  since  dark  and  light  come  from  the  same  locality;  nor  to  sex,  for  dissection 
shows  that  the  sexes  are  irregularly  distributed  among  the  varying  shades  of  color. 


PISH-CULTURAL    INVESTIGATIONS    IN   MONTANA  AND   WYOMING.  5D 

There  are  a  few  exceptions  to  tbe  general  rule,  notably  No.  17572,  a  small  male,  wliicli 
Rlioiild  be  dark,  but  is  quite  ligbt,  and  No.  17600,  a  rather  large  female,  which  is 
considerably  darker  than  it  ought  to  be. 


ID  iC  flrebale  ruid  GiLiboD  ri 


Two-Ocean  Pua.  Wyuuiliii;. . . 


■"&" 


lUviiUi,  Montuu - 

Lttlle  ilUckr»t  Kiver,  nva  KlUiuni.  Uc 
CuttoDwood  Cmk,  I>«er  Lodge,  HoDtani 

Deer  Lodee  River,  MoDtuna )      I)d. 

Bnima  Gokb,  Bilvi-r  Bnw.  MoDtanii Jol.v  27 

Caaon  Creek,  SaHonal  Park,  Wyomfas " 

Frxit  of  Shoshone  IJlk^  Wyoming 

Cnvflub  Cwk,  BtUoovFalli.  NalioDiU  Park.  W:Foming . 
m  Lake.  W™ 


PRESERVATION  OF  FORESTS  IN   AND  ABOUT  YELLOWTSTONE  PARK. 


According  to  Dr.  Hayden,  the  Yellowstone  Park  region  ha«  a  climate  differing  in 
many  respects  from  that  of  other  parts  of  the  Kocky  Xiiuntain  region.  It  lias  a  verj- 
moist  atmosphere,  the  rainfall  is  greater,  it^  mean  annual  temperature  is  lower,  and  it 
is  better  clothed  with  vegetation.  This  region  and  tbe  adjacent  jKirtions  of  Idaho  and 
Wyoming  constitute  tbe  moat  heavily  timbered  area  in  the  West,  excepting  parts  of 
Oregon  and  Washington  west  of  the  Cascade  Range.  The  climate  is,  as  regards  tem- 
perature, subarctic.  Tbe  winter  begins  with  September  and  ends  only  in  June,  and 
frosts  occur  every  month  in  the  year. 

On  the  morning  of  Augiist  8,  at  our  camp  on  Beaver  Lake,  tlie  thermometer  stood 
at  29°  at  8  o'clock.  At  Two-Ocean  Pass  the  temperature  was  S.'i'^  at  6:30  a.  m., 
August  18,  and  nearly  every  night,  during  the  time  of  our  stay  in  and  about  the  Park, 
the  temperature  was  down  to  freezing. 

According  to  Mr.  Hague,  "few  regions  in  the  Rocky  Mountains  are  so  highly 
favored  as  regard.s  snow  and  rain  fall.  Snow  falls  early  in  October  and  rarely  disa])- 
pears  before  June,  and  throughout  the  winter  is  said  to  lie  0  feet  in  depth  over  the 
plateau  and  higher  regions  of  tbe  Park,  On  the  evening  of  October  9  a  storm  began 
and  continued  without  abatement  for  tliii't,\'-.si.\  hours,  the  snowf);ll  measuring  36  inchfs. 
Tbe  Park  is  jieculiarly  well  sidapte*!  for  holding  broad  sheets  of  water.  In  conse- 
quence, we  find  here  such  bodies  of  water  as  the  Yellowstone,  Shoshone,  Heart,  and 
Lewis  lakes,  Iwsides  innumerable  smaller  ones.  These  lakes  are  the  natural  reser- 
voirs for  storing  up  the  water  supply.  The  Yellowstone  Lake  alone  has  an  area  of  1.50 
[139]  square  miles,"  and  the  others  no  doubt  double  this  area.  From  these  numerous 
lakes  the  water  is  gradually  fed  out  to  tbe  upi>er  tributuries  of  the  Missouri  and  the 
Columbia  during  the  season  of  little  rain. 
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Mr.  Hague  further  says : 

Forests  cover  the  hills  to  the  water's  edge.  The  timber  retains  the  snow  late  in  the  season,  while 
it  slowly  melts  away  and  fills  the  springs  and  lakes.  If  the  forests  are  removed  the  snow  will  rapidly 
disappear  under  the  direct  rays  of  the  snn  by  evaporation ,  and  it  will  be  Iprgely  carried  off  by  the  dry 
west  winds  which  prevail.  There  wonld  be  enormous  freshets  in  the  spring,  followed  by  a  long  parched 
season,  the  lakes  and  springs  diminishing  rapidly. 

In  another  place  Mr.  Hague,  who  has  given  much  attention  to  this  important 
question,  says: 

I  know  of  no  tract  in  the  Rocky  Mountains  where  the  necessity  for  the  conservation  of  the  forests 
appears  so  urgent,  or  the  direct  advantage  to  be  gained  so  inmie<liate,  as  right  here  on  the  Park 
Plateau  at  the  headwnterH  of  the  Yellowstone  and  the  Snake  rivers.  If  the  broad  valley  of  the  Yellow- 
stone is  ever  to  support  any  considerable  population  the  forests  and  streams  from  these  elevated  regions 
must  be  pToteAiied.  The  Yellowstone  Valley  can  stand  no  diminution  in  the  water  supply  which  it 
now  receives. 

The  importance  of  this  matter  cannot  be  overestimated,  and  it  is  v^ry  gratifying 
to  know  that,  under  authority  of  an  act  of  Congress  of  March  3, 1891,  the  President 
has  already,  by  proclamation,  set  apart  and  reserved  from  settlement  a  wide  strip  of 
land  lying  south  and  east  of  the  Yellowstone  Park.  This  important  addition  to  the 
Park  comprises  the  greater  part  of  the  densely  timbered  region  already  mentioned. 

RECOMMENDATIONS. 

Among  the  many  falls  in  and  about  the  Yellowstone  National  Park,  there  are 
several  in  which  the  placing  of  fish  ways  should  receive  consideration.  Virginia  Cas- 
cade and  Gibbon  Falls  in  Gibbon  River,  Keppler  Cascade  in  Firehole  River,  and  the 
upper  and  lower  falls  of  Lewis  River  are  of  this  number.  All  of  these  rivers,  both 
above  and  below  the  falls  which  they  contain,  are  ideal  trout  streams.  Below  each  of 
the  lower  falls  there  is  an  abundance  of  excellent  food-fishes — trout  in  the  Lewis,  and 
trout,  grayling,  and  whitefish  in  the  Gibbon — while  above  these  falls  there  are  no  fish 
whatever,  except  those  planted  by  the  Commission  in  1889  and  1890. 

It  would  be  comparatively  an  easy  matter  to  construct  a  fish  way  at  each  of  these 
falls  which  would  enable  the  valuable  native  species  to  ascend  to  the  upper  courses 
of  these  streams  and  to  the  cold  lakes  in  which  most  of  them  rise. 

When  sufficient  time  has  elapsed  to  enable  the  various  species  of  trout  planted 
by  the  Commission  in  these  waters  to  become  thoroughly  established,  the  desirability 
of  placing  flshways  in  these  streams  should  receive  careftd  consideration. 

In  the  country  about  Cooke  City,  east  of  the  National  Park,  are  several  lakes 
similar  to  those  in  the  Park,  but  smaller.  Clarke  Fork  of  the  Yellowstone,  about  the 
headwaters  of  which  these  lakes  lie,  has  in  it  considerable  falls  which  fish  can  not  pass. 
As  a  result,  these  lakes  and  upper  tributaries  are  barren  of  fish,  and  their  stocking 
with  species  of  Salmonidce  might  be  very  properly  undertaken  by  the  Commission. 
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2 -A  REPORT  UPON  INVESTIGATIONS  MADE  IN  TEXAS  IN  1891. 


BY   BARTON   W.    KVKRMANN,    PH.   D., 

Assistant^    I '.  S.  Fis/i  Commissifm. 


This  paper  is  h  report  upon  the  iiiveftti^rations  made  by  the  1 '.  S.  Fisli  (^oTriTnissioTi 
in  the  State  of  Texas  in  November  and  l>ec^mber,  1?^91,  as  eont/»ni]>late(l  in  \\\\  act 
of  Congress,  approved  March  3,  1801,  ]»rovidinf:  **  For  investipitinp  respeetin^  the 
advisability^  of  establishing  a  fish-hat<^,hery  station  in  the  Koeky  IVIonntain  region  in 
the  State  of  Montana  or  Wyoming,  and  also  in  the  Gulf  States." 

The  character  of  the  station  which  it  is  desired  to  establish  in  this  region  is 
indicated  in  the  memorandum  of  instructions  ftimished  me  by  Col.  Marshall  McDonald, 
the  Commissioner  of  Pish  and  Fisheries,  viz : 

It  is  desirable,  if  practicable,  to  iinit>e  in  one  station  tbc  faci]iti(>i8  for  t1(ih-('nltnr}i1  work  with  tho 
salt-water  Aperies,  for  the  pond  cnltiire  of  fresh-wat^r  Hpecies,  for  th<*  investigation  and  development 
of  meth<»ds  for  the  propagation  and  rearini;  of  the  oyf»t«r,  and  for  the  investipntion  of  the  marine  life 
of  this  coast.  This  means,  of  course,  a  laboratory  of  marine  biolofri^^Hl  research,  not  large  or  expensive, 
bnt  tlioronghly  equipped  in  all  respect**  for  it*  work.  It  is  not  necessary  that  all  these  requirements 
should  be  found  at  one  locality,  but  they  should  be  so  closely  and  conveniently  a«*ociat-ed  as  to  be 
brought  under  <me  direction.  The  reqnirement-s  for  earh  of  the  sbovc  classes  of  work  may  be  briefly 
indicated  as  follows:  For  marine  research  and  for  hatching  then-  will  be  require«l  n  suitable  sit-<'  above 
the  chazMe  of  damage  by  st-omi  or  tide,  with  available  supply  of  salt  wat4»r.  For  the  study  of  methods 
of  oyster-culture  will  be  needctd  an  area  of  100 1«»  200  acres  of  low -lying  marsh  lands,  on  the  coa^st  line, 
easily  convertible  into  storage  and  r«»aring  ponds.  If  this  lies  on  the  banks  of  a  landlocked  bay.  from 
which  the  salt  water  may  be  conducted  by  canals  into  the  ponds  and  which  is  not  subject  to  roiling 
by  storms,  this  is  of  course  desirable. 

If  the  requisite  conditions  for  such  a  c/>mxK>8i  testation  could  not  be  found  sufficiently 
closely  asBociat^Mi.  1  was  instructed  to  make  investigations  in  the  interior  of  the  State 
looking  toward  the  selection  of  a  site  suitable  for  the  culture  of  freshwater  species 
alone. 

The  requirements  for  the  cultun*  of  ftesh-water  spe<*ies  of  fish  for  this  region  are, 
briefly: 

1.  A  constant  supply  of  about  1,0(10  gallons  of  pure  water  per  minute. 

2.  2!^ot  less  than  30  to  30  acres  of  land.  This  land  should  lie  so  that  the  water 
may  l>e  obtained  from  the  source  of  supply  by  means  of  gra\it>'  if  possible.  The 
land  should  be  of  such  a  character  as  to  render  the  construction  of  ponds  upon  it  an 
easy  matter,  and  the  fall  should  be  sufficient  to  x>ermit  the  readj*  drainage  of  an,v  one 
of  the  series  of  ponds  whenever  ooc4ision  requires  Furthermore,  there  should  be  no 
danger  of  (x>ntamination  from  freshet*  or  other  (*aiises. 

3.  The  location  should  afford  good  railroad  facilities. 
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The  determiiiatioii  of  t^e  abundance,  condition,  and  definite  range  of  each  and  every 
species  of  fish  and  the  character  and  abundance  of  their  food  supply  is  a  question  not 
only  of  great  scientific  interest  but  one  of  t^e  utmost  economic  importance  in  its  bear- 
ing upon  the  intelligent  and  successfid  xnropagation  of  useful  food-fishes.  The  physi- 
cal, chemic,  and  biotic  forces  which  go  together  to  constitute  the  fish  environment  of 
any  given  stream  must  be  clearly  understood  before  that  stream  can  be  intelligently 
stocked  with  any  additional  species.  These  forces  may  be  so  adjusted  as  to  render 
the  introduction  of  the  proposed  species  fatal  to  one  or  more  kinds  of  valued  food-fishes 
already  found  in  the  stream;  or,  on  the  other  hand,  the  great  abundance  of  some  in- 
digenous species  of  carnivorous  fish  might  render  it  imi)ossible  for  the  sx)ecies  which 
it  is  proposed  to  introduce  to  ever  become  well  established. 

In  carrying  out  my  instructions  visits  were  made  to  Galveston  and  Corpus  Christi, 
on  the  coast,  and  Houston,  Palestine,  San  Antonio,  New  Braunfels,  San  Marcos,  Austin, 
aud  Fort  Worth,  in  the  interior.  It  is  believed  that  the  investigations  at  Galveston 
and  Corpus  Christi  are  sufficient  to  determine  whether  the  coast  affords  any  suitable 
location  or  not,  and  so  many  excellent  locations  for  a  fresh- water  station  were  found 
in  the  interior  as  to  render  further  explorations  unnecessary. 

On  the  whole,  it  may  be  said  that  no  point  on  the  coast  examined  offers  entirely 
satisfactory  conditions  for  the  establishment  of  a  combined  fresh  and  salt  water 
station,  but  the  Swan  Lake  site,  near  Galveston,  might  prove  fairly  suitable. 

It  was  intended  to  make  a  careful  study  of  the  Trinity  Eiver  Basin,  giving  atten- 
tion to  the  various  streams  in  this  drainage  area;  the  nature  and  volume  of  the  water 
of  each ;  the  general  character  of  the  vegetation,  both  in  the  streams  and  along  the 
banks;  the  geologic  features  of  the  country;  the  character  and  abundance  of  the  fish 
found  in  each  stream,  and  the  presence  of  crustacean  and  other  life  in  the  waters  which 
may  serve  as  food  for  fishes.  While  some  work  of  this  character  was  done  on  the  Trinity 
River,  inclement  weather  necessitated  the  deferment  of  its  completion. 

Temperatures  were  taken  with  a  Wilder's  standard  thermometer  and  are  given  in 
Fahrenheit  degrees.  The  seining  was  done  with  Baird  collecting  seines  of  small  size, 
except  at  Galveston  and  Corpus  Christi,  where  we  availed  ourselves  of  the  services  and 
larger  nets  of  the  local  fishermen. 

ACKNOWLEDGMENTS. 

I  desire  to  make  mention  of  the  many  courtesies  shown  us  by  the  citizens  of  the 
various  places  visited  by  us.  At  Galveston  we  were  assisted  greatly  in  our  work  by 
the  kind  and  thoughtful  attention  of  many  of  the  most  prominent  citizens  of  that  place, 
among  whom  I  should  mention  especially  Mr.  Fred.  McC.  Nichols,  Mr.  F.  L.  Dana,  the 
Hccretary  of  the  board  of  trade,  and  Mr.  Julius  Eunge,  president  of  the  Galveston 
Packing  Company.  Through  tlie  kindness  and  hospitality  of  Mr.  Nichols,  we  were 
<Miable(l  to  visit  several  of  the  artesian  wells  on  the  mainland  and  to  make  a  careful 
exploration  of  Dickinson  Bayou. 

At  IIoustoTi  our  party  received  many  courtesies  from  Maj.  M.  Looscan,  Maj.  A. 
C.  HerndoTi,  and  Mr.  Gex).  A.  Bringhurst,  all  of  the  board  of  trade,  and  from  Messrs. 
Rob<'rt  K.  G.  and  Iinrvey  T.  D.  Wilson.  Through  the  kindness  of  these  gentlemen  we 
were  enabled  to  make  very  careful  investigations  in  Harris  County. 

At  San  Antonio  we  were  assisted  in  visiting  the  springs  by  Mr.  Joseph  Hettler^ 
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park  commissioner  of  that  city.  At  Austin,  Mayor  John  McDonald,  Mr.  J.  B.  Lub- 
bock, ex-Stsite  fish  commissioner,  and  other  gentlemen  extended  us  IVu'Jlities  which 
aided  us  materially  in  our  investigaticms  there.  We  are  also  indebted  to  Mr.  John  A. 
Grant,  third  vice-president  and  general  manager  of  the  Texas  and  Pacific  Bailroad, 
and  to  officials  of  the  International  and  Gresit  Northern  liailroad,  for  various  favors. 

ITINERARY. 

I  left  Washington,  District  of  Columbia,  October  25,  and  proceeded  to  Neosho,  Mis- 
souri, where  I  was  met  by  the  Commissioner,  Hon.  Marshall  McDonald,  and  Dr.  J.T. 
Scovell,  of  Terre  Haute,  Indiana.  After  sjHinding  three  days,  acquainting  ourselves 
with  the  workings  of  the  Government  fish-hsitchery  at  Neosho,  we  proceeded  to  Galves- 
ton, Texas,  where  we  arrived  November  2.  The  Commissioner  left  for  Wa^shingtcm  on 
November  4,  and  on  the  same  day  we  were  joined  by  Dr.  R.  R.  (hirley,  of  the  17.  S. 
Fish  (Commission.  We  remained  at  Galveston  and  vicinity  until  November  15,  when 
we  went  to  Houston.  On  November  1(5  and  17  we  examined  Bullalo  Bayou  at  various 
places,  and  Big  White  Oak  Bayou  near  the  city.  On  the  I8th  we  drove  to  Sims 
Bayou,  and  the  next  day  we  went  by  rail  and  wagon  to  Clear  Lake,  near  Websterville. 
On  November  22  we  went  to  Palestine,  and  during  the  next  three  days  examined 
Trinity  liiver,  Lcmg  Lake,  and  Neches  River,  in  that  vicinity.  We  were  joined  here 
by  Mr.  J.  A.  Singley,  of  the  Texas  State  (xeological  Sui'vey,  he  having  been  directed 
by  the  State  geologist.  Dr.  E.  T.  Dumble,  to  accompany  us  for  the  jmrpose  of  studying 
the  molluscous  fauna  of  the  State.  On  November  26  we  went  to  Corpus  Christi,  where 
we  remained  until  December  1,  up<m  which  date  we  went  to  San  Antonio.  Remaining 
one  day  at  San  Antonio,  we  next  visited  New  Braunfels,  San  Marcos,  and  Austin, 
spending  one  day  at  each  place.  From  Austin  we  went  to  Fort  Worth  on  December 
6,  where  we  remained  one  day.  Owing  to  the  unusually  cold  and  disagreeable  weather 
it  was  thought  advisable  to  close  the  work  here. 

WATERS  EXAMINED. 

The  following  is  a  classified  list  of  the  waters  examined : 


3. 

4. 
5. 


I.  Galveston  Bay : 

1.  Highland  Bayou. 

2.  Dickinson  Bayou. 
Swan  Lake. 
Clear  Lake  and  Creek. 
Buffalo  iiayou. 

(a)  Sims  Bayou. 

(b)  Big  WTiite  Oak  Bayou. 
(r)  Hunter  Creek. 

(d)  Kilper's  Ponds. 

6.  San  Jacinto  River. 

7.  Trinity  River. 
(a)  Long  Lake. 

II.  yeckea  liiver. 


III.  Corpus  Christi  Bay : 

1.  Nuocos  River. 

IV.  San  Antonio  River  : 

1.  San  Antonio  Springs 

2.  San  Pedro  Springs. 

V.  Gtiadalupe  Biver: 

1.  Comal  Springs. 

2.  (.*omal  (^reek. 

3.  San  Marcos  Springs. 

4.  San  Marcos  River. 

5.  Rio  Blanco. 

VI.  Colorado  River: 

1.  Barton  Spring. 

2.  Barton  Crook. 
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REPORT  OF  THE  INVESTIGATIONS. 
aALVESTON  BAY. 

Investigations  were  made  at  various  places  in  the  vicinity  of  Galveston  for  the 
purpose  of  determining  whether  the  conditions  necessary  for  the  culture  of  fresh- 
water fishes,  salt-water  fishes,  and  oysters  could  be  found  combined  in  one  place. 
This,  of  course,  means  a  location  on  or  near  the  bay  where  salt  water  can  be  gotten 
under  control  and  where  fresh  water  can  also  be  obtained.  With  this  object  in  view 
visits  were  made  to  Dickinson,  Fairwood,  Hitchcock,  and  Highland,  all  on  the  main- 
land across  the  West  Bay  from  Galveston ;  to  Swan  Lake  and  Moses  Lake,  on  the 
mainland  northwest  of  Galveston^  and  to  South  Galveston  on  the  island. 

FRBSH  WATER. 

The  only  possibility  of  obtaining  fresh  water  at  any  of  these  places  is  by  means 
of  artesian  wells.  There  are  not  fewer  than  sixteen  artesian  wells  on  the  mainland  in 
the  vicinity  of  Dickinson,  Highland,  Hitchcock,  and  Fairwood.  The  deepest  of  these 
is  768  feet,  and  the  most  shallow  about  80  feet. 

One  well  at  the  Eamie  experimental  farm  on  the  Nicholstone  estate,  having  a 
2-inch  strainer,  flows  40  gallons  per  minute.    The  temperature  of  the  water  is  78o. 

Another  well  near  Dickinson  flows  about  25  gallons  per  minute;  temperature,  78o. 

At  Fairwood  is  a  well  576  feet  deep,  with  a  2-inch  strainer,  which  flows  not  less 
than  52  gallons  per  minute.  The  temperature  is  78.5°.  No  analysis  of  this  water  ha« 
been  made,  but  it'  is  palatable  and  seems  approximately  pure.  There  is  some  car- 
bureted hydrogen  and  a  trace  of  iron. 

Judge  Wheel^'s  well,  near  Hitchcock,  is  768  feet  deep,  has  a  2-inch  strainer,  and 
flows  about  48  gallons  per  minute.    The  temperature  is  78^. 

The  Tacquard  well,  near  Hitchcock,  is  710  feet  deep,  has  a  2-inch  strainer,  and 
flows  100  gallons  per  minute.  The  temperature  is  79o.  The  height  to  which  the  water 
will  rise  above  the  surface  at  this  well  was  found  to  be  about  20  feet. 

The  Gulf,  Colorado  and  Santa  F6  well  at  Hitchcock  is  726  feet  deep.  It  has  a  5-inch 
strainer,  30  feet  long,  and  flows  97,000  gallons  per  day,  or  67  gallons  per  minute.  An 
analysis  made  April  23,  1890,  by  W.  D.  Church,  chemist  for  the  Atchison,  Topeka  and 
Santa  F^  Railroad,  Topeka,  gave  the  following  results : 

Organic  matter Trace. 

Silica 350 

Alumina  and  oxide  of  iron 250 

Bicarbonate  of  calcium 3. 499 

Bicarbonate  of  magnesium 1. 500 

Bicarbonate  of  potassium  and  sodium 17. 221 

Sodium  chloride 9.660 

Total  solids  (grains)  per  United  States  gallon p  . . .     32. 480 

The  temperature  at  outlet  of  pipe  was  790;  density,  at  15^  C,  1001.91. 

The  South  Galveston  well  is  800  feet  deep,  and  has  a  3-inch  pipe  with  a  2-inch 
strainer.  It  flows  37  gallons  per  minute,  and  the  temperature  of  the  water  as  it  comes 
from  the  pipe  is  79.5o.  The  density  at  this  temperature  was  1002,  which,  reduced  to 
150  C,  gives  1004.24. 
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At  Judge  Wheeler's  residence,  near  Hitchcock,  a  fish  pond  has  been  made  which 
leceives  its  water  supply  from  the  artesian  well.  Black  bass  and  sunfish  have  been 
placed  in  this  pond,  where  they  seem  to  thrive  very  well.  The  water  of  the  Wheeler 
well  does  not  seem  to  differ  materially  from  that  of  the  other  wells  of  this  vicinity,  and 
it  is  probable  that  such  species  of  fresh- water  fishes  as  would  be  cultivated  at  the 
station  contemplated  would  do  fairly  well  in  i)ond8  supplied  from  any  of  these  wells. 

I  understand  that  water  has  been  gotten  in  every  place  on  the  mainland  where 
wells  have  been  bored,  so  it  is  quite  certain  that  water  of  this  character  could  be 
obtained  along  the  mainland  in  the  vicinity  of  the  bay.  To  obtain  the  requisite 
supply  would  probably  require  three  or  four  wells  sunk  to  a  depth  of  over  700  feet, 
and  each  should  have  at  least  a  3-inch  strainer. 


SALT  WATER. 

Galveston  Bay  is  shut  off  from  the  Gulf  by  Bolivar  Peninsula  and  Galveston  Island, 
between  which  is  the  Bolivar  Channel.  This  channel  is  about  2  miles  wide  and  is  the 
entrance  to  the  bay.  The  greatest  length  of  the  bay  is  from  northeast  to  southwest, 
and  is  approximately  35  miles.  The  width  between  Bolivar  Point  and  Swan  Lake  is 
about  7  miles.  Above  these  points  the  bay  widens  out  greatly,  sending  an  arm  known 
as  East  Bay  to  the  eastward.  Including  East  Bay,  it  is  here  not  less  than  27  miles 
wide.  Above  this  it  constricts  again  between  Edwards  and  Smith  Points,  where 
it  is  less  than  8  miles  wide.  Above  Bedfish  Bar,  lying  between  Edwards  and  Smith 
Points,  is  really  the  main  part  of  the  bay,  the  greatest  width  of  which  is  about  14 
miles,  on  a  line  running  northwest  from  Smith  Point  to  Morgan  Point  at  San  Jacinto 
Bay.  Extending  westward  from  the  east  end  of  Galveston  Island,  and  separating  it 
from  the  mainland,  is  West  Bay.  At  the  northeast  end  of  the  bay  is  a  small  bay 
known  as  Turtle  Bay,  shut  oft*  from  the  main  bay  by  the  delta  of  the  Trinity  Eiver. 
At  the  northwest  comer,  lying  above  Morgan  Point,  is  San  Jacinto  Bay,  into  which 
the  San  Jacinto  Eiver  and  Buffalo  Bayou  empty.  About  10  miles  down  the  west 
shore  is  the  mouth  of  Clear  Creek,  the  outlet  of  Clear  Lake.  Seven  miles  farther  down 
is  the  mouth  of  Dickinson  Bayou,  just  below  which  is  Moses  Lake;  and  6  miles  below 
this,  or  about  6  miles  northwest  from  Galveston,  is  Swan  Lake.  Just  north  of  Gal- 
veston, and  between  Swan  Lake  and  BoUvar  Point,  are  Pelican  Spit  and  Pelican  Island. 

Through  the  greater  part  of  the  bay  the  depth  of  water  is  given  as  from  1  foot  to 
11  fathoms.    According  to  the  U.  S.  Coast  Survey  Chart  (No.  204)  of  Galveston  Bay — 

There  is  usually  one  high  and  one  low  water  here  in  each  lunar  day.  The  highest  tides  occur 
when  the  moon^s  declination  is  greatest,  either  north  or  south,  and  they  are  slightly  iucrea«ed  when 
the  greatest  declination  falls  near  the  time  of  new  or  full  moon.  When  the  moon's  declination  is  neiir 
zero,  smaU  tides  usually  appear  twice  a  day  for  two  or  three  days.  The  following  table  is  made  from 
Average  values : 


Place. 


Galveeton  entrance 

Pelican  Spit 

RedfishBar 


Rise  and  fall  of  tides. 


Mean. 


Feet. 
1.1 
1.1 
0.5 


At  moon's 

greatest 

declination. 


Feet. 
1.6 


At  moon's 

sero 
declination. 


Feet. 
0.8 
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It  is  high  water  about  seven  or  eight  hours  after  the  moon's  meridian  passage  when  the  moon's  decli- 
nation is  greatest  south,  and  nearly  twenty  hours  after  when  it  is  greatest  north;  but  these  inters-als 
are  uncertain  by  several  hours.  The  effects  of  the  winds  are  often  greater  than  the  real  tides,  and  the 
time  and  the  height  of  the  apparent  tides  are  greatly  dependent  on  them. 

The  waters  of  Galveston  Bay  seem  well  adapted  to  the  oyster.  Oysters  of  good 
size  and  quality  were  seen  about  the  wharves  at  Galveston,  at  Swan  Lake,  Moses  Lake, 
Dickinson  Bayou,  Virginia  Point,  and  other  places. 

The  Galveston  Packing  Company  was  organized  two  or  three  years  ago  at  Gal- 
veston for  the  purpose  of  developing  the  oyster  industry  at  that  place.  This  company 
has  located  6,000  acres  in  the  bay,  principally  in  the  vicinity  of  Pelican  Island,  of 
which  they  have  planted  440  acres.  Three  thousand  bushels  of  shells  were  planted 
upon  one  tract  of  10  acres.  Upon  these  shells  a  good  set  was  obtained.  These  oysters 
were  about  eighteen  months  old  at  the  time  of  our  visit,  and  were  very  abundant  and  of 
excellent  quality. 

The  density  of  the  water  here  was  1021.66;*  the  temperature  at  surface,  72.5^, 
^November  9,  at  noon. 

Just  off  the  outlet  of  Swan  Lake  the  density  was  1018.30;  temperature  at  the  sur- 
face at  10  a.  m.,  November  10, 62o.  Just  inside  of  Swan  Lake  the  density  was  1017.30. 
Swan  Lake  is  a  shallow  body  of  salt  water,  covering  600  or  700  acres.  It  has  two  out- 
lets into  the  bay,  one  about  100  feet  wide,  the  other  about  half  as  wide.  Between  these 
two  narrow  outlets  is  a  low  mud  island  which  no  doubt  is  flooded  frequently  at  high 
tide.  Oysters  are  quite  abundant  in  this  little  lake,  and  we  noticed  two  or  three  boats 
tonging  oysters  here.  I  paid  special  attention  to  this  lake,  as  it  seemed  to  present 
many  of  the  conditions  required  for  the  station  under  consideration. 

Swan  Lake  is  quite  shallow  and,  according  to  Mr.  Parr,  who  lives  upon  the  shore, 
is  rapidly  filling  up.  He  says  the  lake  is  less  than  half  as  large  a«  it  was  eighty  years  ago, 
when  his  father  first  settled  upon  it,  and  that  it  has  decreased  much  in  size  during 
the  last  forty  years,  or  within  his  own  memory.  The  shores  are,  in  the  main,  very  low, 
particularly  at  the  north  end  and  on  the  east  and  southeast,  where  they  are  marshy. 
At  the  north  end  one  or  two  small  creeks  flow  into  the  lake,  but  I  do  not  imagine  the 
amount  of  water  they  carry  in  can  be  very  great.  At  Mr.  Parr's  place,  on  the  west 
side  of  the  lake  near  the  south  end,  the  shore  is  several  feet  high,  and  apparently 
never  subject  to  overflow.  The  greater  part  of  the  shore,  however,  is  certainly  flooded 
occasionally. 

The  low-lying  land  just  north  of  Mr.  Parr's,  near  the  upper  end  of  the  west  side 
of  the  lake,  could  be  easily  converted  into  ponds  suitable  for  the  study  of  methods  of 
oyster-culture.  Whether  the  water  often  becomes  roiled  I  was  not  able  to  learn,  nor 
do  I  know  how  injurious  occasional  flooding  of  the  ponds  would  prove.  Flood-gates 
could  be  constructed  at  the  outlet  of  the  lake  by  means  of  wluch  the  water  coming  in 
with  the  tide  could  be  stored  and  fed  out  to  the  ponds  between  tides. 

The  tide  is  so  little  at  this  place  that  it  could  scarcely  be  depended  upon  for 
giving  a  gravity  supply,  consequently  pumping  would  have  to  be  resorted  to.  It  is 
probable  that  water  for  the  fresh-water  ponds  could  be  obtained  by  sinking  artesian 
wells.  These  ponds  could  be  constructed  on  the  higher  land  near  the  south  end  of 
the  lake. 


*The  density^  as  given  in  this  report,  is  that  of  the  water  reduced  to  15^  C. 
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This  location  is  about  3  miles  from  the  railroad  station  at  Virginia  Point.  It 
would  seem  to  me  that  such  a  composite  station  as  is  contemplated  could,  with 
reasonable  safety,  be  established  in  the  vicinity  of  Swan  Lake.  The  cost  of  getting- 
sufficient  water,  salt  and  fresh,  the  doubt  as  to  whether  tlie  artesian  water  would 
prove  satisfactory,  and  the  danger  of  flooding  and  roiling  from  storms,  are  questions 
that  would  have  to  be  carefully  considered. 

Tbe  country  in  the  vicinity  of  Moses  Lake,  Clear  Creek,  and  Highland  Bayou  was 
also  examined,  but  in  no  one  of  these  places  could  the  desired  conditions  be  found,  the 
danger  of  fresh-water  flooding  in  each  case  being  too  great.  ^ 

A  visit  was  also  made  to  South  Galveston,  on  the  island  10  miles  southwest  from 
the  city  of  Galveston.  At  this  point  the  South  Galveston  Land  Company  has  recently 
struck  water  that  seems  fairly  fresh.  The  depth  of  the  well  is  800  feet.  With  a 
2-inch  strainer  the  flow  is  37  gallons  per  minute.  The  temperature  of  the  water  was 
79.50,  and  the  density  was  1004.24. 

There  is  but  little,  if  any,  saline  taste  to  the  water,  and  it  might  prove  suit<?d  to 
fresh- water  fishes.  There' is  considerable  gas  (probably  CH4)  dissolved  in  this  water, 
as  was  evidenced  by  the  fact  that  a  slight  explosion  was  obtained  upon  applying  a 
burning  match  at  the  end  of  the  horizontal  pipe  through  which  the  water  was  led 
from  the  well.  Upon  issuing  from  the  pipe  the  water  is  quite  murky,  but  very  soon 
clears  by  the  escaping  of  the  contained  gas  or  gases. 

On  the  West  Bay  side  of  the  island,  a  short  distance  from  this  well,  are  two  narrow 
bays  extending  obliquely  into  the  island.  Each  of  these  contains  approximately  40 
acres.  The  land  adjacent  to  each  is  low,  but  probably  high  enough  to  prevent  flood- 
ing, except  during  very  heavy  storms.  Either  of  these  small  bays  could  be  quite 
easily  suppUed  with  gates  at  the  mouth  and  its  water  thus  brought  under  control 
Ponds  could  be  constructed  near  them  that  would  probably  answer  fairly  well  for 
oyster-culture.  Higher  ground  can  be  found  near  by,  suitable  for  the  fresh-wat<*r  ponds. 
Mr.  Gray,  the  president  of  the  South  Galveston  Land  Company,  says  the  company  will 
give  the  Commission  one  of  these  bays  and  all  the  land  it  may  need.  This  location 
does  not  seem  as  desirable,  however,  as  the  one  at  Swan  Lake — the  land  not  lying  so 
satisfactorily  and  the  water  being  less  fresh  than  that  which  could  probably  be  gotten 
at  Swan  Lake. 

Mr.  Fred  Nichols  offers  a  site  near  the  mouth  of  Dickinson  Bavou.  The  land  there 
seems  safe  from  overflow,  and  salt  water  could  be  gotten  by  pumping  from  the  bayou. 
It  is  quite  certain,  however,  that  this  bayou  at  times  becomes  too  fresh  for  salt-water 
culture.  Fresh  wat«r  could  be  secured  here,  as  elsewhere  upon  the  mainland,  by  means 
of  artesian  wells.    Mr.  Nichols  would  no  doubt  donate  all  the  land  needed. 

Dickinson  Bayou. — This  bayou  is  about  18  miles  long  and  empties  into  Galveston 
Bay  about  15  miles  north  of  Galveston.  In  its  lower  portion  its  waters  are  salt 
except  at  the  time  of  heavy  rains,  and  the  water  is  more  or  less  brackish  nearly 
throughout  the  course  of  the  stream.  The  depth  probably  ranges  from  4  to  18  teet. 
The  water  is  rather  warm  and  is  stained  more  or  less  by  vegetable  matter  in  the 
stream.  The  current  is  sluggish  and  the  banks  and  bottom  are  of  mud  in  most  places. 
The  shores  are  low  and  are  well  covered  with  vegetation.  There  is  a  heavy  growth 
of  timber,  the  principal  trees  being  several  species  of  oak,  elm,  hackberry,  ash,  box 
elder,  etc.    The  most  characteristic  and  striking  featui-e  of  the  timber  along  Dickin- 
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mni  Hayou  in  the  loii^  mofw  (Tillandnia  unnerndeM)^  which  covers  nearly  every  tree. 
In  the  imnie^liate  vicinity  of  NieholHtiine  the  large  oak«  are  magnificent  with  the  long 
fe^tiHinn  of  thix  interesting  epiphyte.  A  numlicr  of  Kmall  creeks  or  bnxjks  flow  into 
thin  bayou,  but  they  are  usually  quiti^  narrow  and  not  deep.  At  the  time  of  our  visit 
they  were  nearly  dry  exiiept  here  and  there  where  were  found  i>ools  1  to  4  feet  deep, 
filled  with  stagnant,  bad-smelling  water.  These  i>ools  liave  muddy  bottoms  and  are  full 
of  logs  and  snags. 

In  the  lower  part  of  the  bayou  are  found  many  of  the  salt-water  fishes  of  the  bay 
tr>gether  with  oysters,  shrimps,  and  many  other  salt  or  brairkish  water  forms.  In  the 
upi>er  portion  were  spe<^ies  of  several  genera  of  fresh-water  fishes,  such  as  Micrapterus^ 
Lepamis,  Ictiobun,  Pimephalen,  NotemigonuSj  and  the  like.  In  some  places  si>ecies  of  these 
fresh- water  genera  were  found  mixed  with  soles,  Oambusiaj  and  other  Cyprinodonts. 

This  stream  was  examined  at  Nicholstone  and  for  several  miles  both  above  and 
below  that  place. 

Olea/r  Creek  is  a  stream  very  much  like  Dickinson  Bayou.  It  rises  in  Harris  County, 
south  of  Houston,  and  flows  east  to  Galveston  Bay  about  7  miles  above  the  mouth  of 
Dickinson  Bayou.  Near  its  mouth  it  flows  through  Clear  Lake,  a  small  sheet  of  some- 
what brackish  water.  Its  banks  are  lined  with  a  heavy  growth  of  moss-covered  oaks 
and  other  trees.  Its  fish  life  is  essentially  of  the  same  character  as  that  of  Dickinson 
Bayou. 

In  Clear  Lake,  which  is  near  the  mouth  of  the  creek,  are  found  the  various  species 
of  brackish' water  fishes  common  to  the  region,  and  oysters  are  found  in  some  parts  of 
the  lake. 

Houston. — Considerable  time  was  given  to  an  examination  of  the  waters  about  this 
city.  It  became  readily  apparent  that  the  streams  in  the  vicinity  of  Houston  could 
not  be  depended  upon  for  fresh  water,  as  they  are  all  more  or  less  subject  to  sudden 
rises,  when  their  waters  become  more  or  less  muddy.  The  only  stream  we  saw  that  is 
probably  an  exception  to  this  is  Hunter  Creek  west  of  Hpuston  several  miles.  Excel- 
lent water,  however,  could  be  gotten  by  means  of  artesian  wells,  of  which  there  is 
quite  a  number  in  and  about  Houston.  One  at  the  creosoting  works  is  670  feet  deep. 
With  a  6-inch  pipe  it  flows  about  100  gallons  per  minute.  The  temperature  of  the 
water  at  this  well  is  73^,  and  it  is  apparently  fresh  and  suitable  for  fish.  Another 
well,  belonging  to  Mr.  Jacob  Kilper,  in  the  western  part  of  the  city,  was  examined. 
Mr.  Kilper  has  constructed  a  number  of  ponds  here  which  are  supplied  chiefly  from 
the  artesian  well.  Carp  that  were  placed  in  these  ponds  some  years  ago  have  done 
well.  Eight  or  ten  other  species  of  fish  have  found  their  way  into  these  ponds  and 
seem  to  find  the  water  satisfactory.  Among  these  species  are  Dorosoma  cepedianunij 
Notemigonus  ohrysoleucvs^  Ghcmohryttus  gulosus^  Lepomis  pallidiiSj  and  Oambusiapa- 
truelia. 

About  3  miles  southeast  from  Houston  is  a  tract  of  land  known  as  the  Kownslar 
Place,  lying  on  Buifalo  Bayou,  which  would  prove  a  very  suitable  site  for  the  station 
should  artesian  water  be  considered  satisfactory.  This  land  lies  about  25  feet  above 
Buffalo  Bayou  and  slopes  very  suitably  for  the  purposes  for  which  it  would  be  used. 
The  Texas  Transportation  Railroad  runs  within  an  eighth  of  a  mile  of  this  place,  and 
an  electric  line  will  be  built  to  it  very  soon.  Should  this  lahd  be  deemed  suited  to  our 
purposes  I  am  assured  by  prominent  citizens  of  Houston  that  it  could  be  obtained  on 
terms  satisfactory  to  the  Commission. 
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Buffalo  Bayou. — This  bayou  heads  in  the  western  pai't  of  Harris  County,  flows 
eastward  past  the  city  of  Houston,  and  empties  into  the  northern  parf  of  Galveston 
Bay.  In  general,  it  may  be  said  to  be  a  rather  narrow,  sluggish  stream,  usually  pretty 
deep,  and  navigable  as  far  as  Houston,  to  which  place  the  eifect  of  the  tide  extends. 
There  is  very  little  current,  and  the  bottom  is  of  mud  full  of  snags.  Throughout  its 
entire  course  it  flows  through  sand  or  clayey  country,  there  being  little  or  no  hard  rock 
anywhere.  Indeed,  wells  sunk  to  a  depth  of  700  feet  in  this  country  do  not  strike  any 
solid  rock.  The  water  is  moderately  clear  and  cool.  The  banks  are  well  wooded,  the 
principal  kinds  of  trees  being  pine,  cedar,  oak,  magnolia,  elm,  sycamore,  etc.  Tillandsia 
usneoides  is  not  common  here. 

We  fished  Buffalo  Bayou  at  Shepherd's  dam,  about  2^  miles  west  of  Houston  or 
about  60  miles  above  its  mouth.  The  stream  at  this  place  is  about  20  feet  wide  and  3 
feet  deep.  There  are  holes  which  are  much  deeper.  The  water  was  very  low,  as  there 
had  been  no  rains  for  some  time.  At  times  this  stream  is  said  to  rise  as  much  as  26 
feet  above  low- water  stage.  We  also  fished  at  a  point  about  6  miles  above  Houston. 
Fish  were  quite  abundant  in  this  stream,  both  as  to  species  and  individuals.  Such 
brackish-water  genera  as  Oambusia  and  Oerres  were  found  with  such  fresh- water  forms 
as  LepomiSy  Etheostoma,  Aphredoderus,  and  Notropis. 

The  temperature  of  the  water  at  11  a.  m.,  November  17,  was  61°;  air,  49°;  air  at 
8:30  a.  m.  was  45^ 

Sims  Bayou. — This  is  a  small  stream  rising  on  the  prairie  southwest  of  Houston 
about  10  or  12  miles  and  flowing  northeast  to  Buffalo  Bayou,  a  few  miles  below  Hous- 
ton. The  lower  portion  of  the  stream  is  lined  on  each  side  by  a  strip  of  timber, 
chiefly  pine,  while  the  upper  part  is  through  prairie  land.  This  stream  in  dry  weather 
becomes  reduced  to  long,  muddy  pools.  One  of  these  which  we  examined  was  about 
400  yards  long,  10  to  40  feet  wide,  and  1  to  2 J  feet  deep.  During  times  of  drought 
these  pools  supply  drinking  water  to  great  numbers  of  cattle  on  the  siu*rouuding 
grazing  lands,  and  as  a  result  the  banks  and  bottom  are  tramped  and  cut  up  and 
rendered  very  miry.  The  water  is,  of  course,  more  or  less  foul.  Its  temperature  at 
noon,  November  18,  was  58^,  that  of  the  air  being  47°.  At  6  o'clock  in  the  morning 
the  temperature  of  the  air  was  45o. 

Fish  were  found  to  be  quite  abundant  here,  the  most  common  species  being  the 
pirate  perch,  sunfish,  war-mouth,  and  Oambusia.  A  few  crawfish,  turtles,  frogs,  and  a 
small  bivalve  (Sphcerium  transversum  Say)  were  taken. 

Big  White  Oak  Bayou  rises  a  few  miles  northwest  of  Houston  and  joins  Buffalo 
Bayou  at  the  town.  It  is  a  small  creek  which,  at  the  time  we  saw  it,  was  dried  up 
into  pools  less  than  10  feet  wide  and  but  a  few  inches  deep.  Oaks  and  other  trees 
cover  its  banks.  The  bottom  is  muddy  and  full  of  snags.  Not  many  species  of  fish 
were  found  here — minnows,  suckers,  and  a  few  darters  being  the  princii)al  forms. 

Hunter  Greek  is  another  small  stream,  a  few  miles  in  length,  flowing  into  Buffalo 
Bayou  from  the  north,  about  8  or  9  miles  west  of  Houston.  This  creek  is  very  different 
from  the  other  streams  of  this  part  of  Texas,  in  that  its  water  is  exceedingly  clear  and 
rather  cold.  The  temperature  at  4  p.  m.,  November  20,  was  55^,  the  air  being  70^. 
There  is  a  good  deal  of  limestone  in  the  region  through  which  it  flows,  and  in  this  are 
numerous  small  springs  whose  uniting  waters  form  the  creek.  The  banks  are  usually 
rather  high  and  steep,  and  are  well  wooded.    The  bed  of  the  stream  is  10  to  20  feet 
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wide,  but  the  water  is  usually  in  pools  2  to  4  feet  deep,  connected  by  shallow  reaches 
but  a  few  inches  in  depth.    Over  these  shallow  reaches  there  is  considerable  current. 

A  good  deal  of  Chara  was  seen  in  one  large  pool,  and  a  few  bunches  of  Nuphar 
were  noticed.  Logs  and  snags  filled  the  stream.  But  few  species  of  fish  were  found, 
the  most  abundant  being  Notropis  vemistus  and  Micropterus  salmoides, 

San  Jacinto  River. — Tliis  is  a  small  river  rising  north  of  Houston  and  joining 
Buffalo  Bayou  at  its  mouth.  In  the  mouths  of  these  two  streams  and  in  San  Jacinto 
Bay — the  small  arm  of  Galveston  Bay  into  which  they  emx)ty — are  the  chief  fishing- 
grounds  for  the  Houston  market.  Among  the  species  from  that  locality  seen  in  the 
market  were  buffalo,  channel  cat,  fork-tailed  cat,  yellow  cat,  war-mouth,  fresh- water 
drum,  calico  bass,  big-mouthed  black  bass,  yellow  bass,  and  several  species  of  sunfish. 
The  amount  of  valuable  food  brought  daily  to  Houston  from  this  place  is  enormous. 
The  number  of  pounds  of  the  two  species  of  Ictalurus  greatly  exceeds  that  of  any  other 
species. 

Trinity  River. — The  Trinity  is  one  of  the  most  important  rivers  in  Texas.  It  rises 
near  the  northern  line  of  the  State  and  flows  in  a  very  tortuous  course  for  about  1,000 
miles  southeast  to  Galveston  Bay,  into  the  northern  part  of  which  it  empties.  The 
Indian  name  of  this  stream  was  Arkokisa,  thought  by  some  to  be  a  corruption  of  Orqui- 
saco.  La  Salle  called  it  the  Kiver  of  Canoes.  We  examined  the  Trinity  Eiver  at  Fort 
Worth,  Dallas,  Palestine,  and  Eiverside.  It  is,  through  the  greater  part  of  its  course, 
a  rather  sluggish  stream,  whose  banks  are  moderately  high  and  well  wooded.  We 
examined  it  most  carefully  in  the  vicinity  of  Magnolia  Point,  about  10  miles  southwest 
of  Palestine,  November  23.  At  this  place  the  stream  was  about  60  feet  wide,  2  feet 
in  average  depth,  and  flowed  with  a  2-foot  current.  This  indicates  a  discharge  of 
about  14,400  cubic  feet  per  minute.  Both  above  and  below  Magnolia  Point  the  cur- 
rent is  less  swift  and  the  stream  is  deeper  and  wider.  This  is  a  very  low  stage  of 
water,  but  during  the  spring  rains,  from  March  to  May,  the  river  rises  very  greatly, 
sometimes  as  much  as  30  or  40  feet,  thus  rising  above  its  rather  high  banks  and  flood- 
ing much  of  the  adjacent  land.  / 

The  shores  are  composed  of  sand  and  clay,  with  some  ledges  of  sandstone  and 
clay  ironstone.  This  is  especially  the  case  on  the  left  bank  just  below  the  ferry.  In 
many  places  the  shores  are  greatly  eroded,  forming  numerous  gullies  or  ravines  coming 
down  to  the  river.  Generally  the  shores  are  covered  with  a  pretty  heavy  growth  of 
timber,  willows  of  large  size  being  most  abundant.  Besides  these  there  are  oaks, 
hickories,  gums,  and  a  few  others.  The  bottom  of  the  stream  is  muddy  in  some  places, 
in  others  sandy  or  pebbly,  and  generally  full  of  snags.  The  water  is  probably  never 
very  clear;  its  temperature  at  noon,  when  the  air  was  51°,  was  53°. 

The  Trinity  Eiver  is  perhaps  as  good  a  fish  stream  as  any  of  those  of  Texas  flow- 
ing into  the  Gulf.  We  obtained  no  less  than  30  species  from  it,  the  principal  genera 
represented  being  Leptops,  Ameiurus^  Noturus^  Ictalurus^  Ictiobus,  Minytrema,  Moxos- 
toma^  Notemigonus^  HyhognccthvSj  Hybopsis,  NotropiSy  PhenacobiuSj  Cliola^  Dorosoma, 
Zygonectes,  Micropterusj  Ghwnobryttusj  Pomoxis,  Lepomis^  and  Etheostoma. 

Long  Lake. — A  few  miles  below  Magnolia  Point  is  Long  Lake.  This  is  evidently 
a  portion  of  a  former  bed  of  the  Trinity  Eiver.  It  lies  near  the  river  and  is  a  little 
over  a  mile  in  length  and  100  yards  in  average  width.  During  the  dry  season  it  is  12 
to  15  feet  deep  in  the  deepest  places.    Its  shores  are  6  to  10  feet  above  the  surface  of 
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the  water  and  are  well  covered  with  a  good  growth  of  small  timber,  chiefly  post  oak, 
with  some  hickory,  gum,  and  mulberry.  The  bottom  is  of  sand  in  most  places,  the 
north  shore  being  a  sandy  beach  sloping  gradually  to  deep  water.  This  small  lake  is 
well  supplied  with  valuable  food-fishes,  and  is  a  favorite  fishing-place  for  the  people  of 
Palestine.  Large-mouthed  black  bass,  crappie,  gasper gou,  war- mouth,  sunfish,  channel 
cat,  and  buif alo  are  all  abundant  here.  Crawfish,  sh  rimps,  and  a  large  mussel  (Anodonta 
corpulenta)  were  quite  common. 

NECHES  RIVER. 

This  stream  rises  in  the  northern  part  of  the  State,  near  Canton,  and  flows  south- 
east to  Sabine  Bay,  into  which  it  empties.  It  is  much  the  same  kind  of  a  river  as  the 
Trinity,  except  that  it  is  smaller.  We  examined  the  Neches  River  in  the  vicinity 
of  the  Palestine  and  Rusk  Railroad  Bridge,  about  14  miles  east  of  Palestine.  Recent 
rains  had  put  the  river  up  out  of  its  banks  and  made  it  about  300  feet  wide  and  perhai)s 
8  feet  deep.  At  low  water  it  is  here  probably  less  than  30  feet  wide.  There  was  not 
much  current  and  the  water  was  muddy.  The  temperature  of  the  water  was  49.5o 
when  that  of  the  air  was  63^.  The  banks  are  not  high,  and  are  of  red  clay  and  sand, 
there  being  some  sandstone  and  clay  ironstone  in  places.  The  banks  are  well 
timbered,  oaks,  pines,  gum,  and  button  willows  being  the  most  abundant.  Collections 
were  made  in  the  river  and  in  small  ponds  and  a  small  branch  near  by.  The  fish 
found  are  essentially  the  same  species  as  found  in  the  Trinity  River.  A  good  many 
fresh-water  shrimps  and  several  crawfisK  were  taken. 

CORPUS  CHBISTI. 

Four  days  were  spent  at  this  place,  but,  as  there  seems  to  be  no  possibility  of 
obtaining  fresh  water  here,  we  did  not  examine  the  bay  thoroughly.  Corpus  Christi 
Bay,  however,  and  Matagorda  Bay  above  it,  are  among  the  best  oyster  grounds  on 
the  Texas  coast.  Near  the  town  is  an  oyster  reef  3  miles  long,  which  is  used  as  a 
wagon  road  across  an  arm  of  the  bay.  The  oysters  on  this  reef  are  very  abundant  and 
of  good  quality.  The  Givens  Oyster  Company,  organized  at  Corpus  Christi  about 
two  years  ago,  is  building  up  a  large  business.  They  obtain  most  of  their  oysters  from 
Matagorda  Bay. 

SAN  ANTONIO  RIVER. 

This  river  has  its  origin  in  a  number  of  very  large  springs  about  3  miles  north  of 
the  city  of  San  Antonio,  upon  the  beautiful  grounds  of  Col.  Brackenridge.  These 
springs  come  out  in  several  places,  close  together,  from  a  ledge  of  Cretaceous  lime- 
stone. The  minimum  flow  from  the  entire  group  of  springs  has  been  estimated  at 
22,500  gallons  per  minute,  and  the  maximum  at  as  great  as  180,000  gallons.  The 
average  flow  for  the  year  is  probably  not  less  than  90,000  gallons  per  minute.  The 
flow  varies  a  great  deal,  and  is  said  to  be  greatest  following  heavy  rains  in  the  Devil 
River  region,  200  miles  or  more  in  the  interior.  The  temperature  of  the  water  in  all 
the  springs  of  the  group  is  about  the  same,  being  about  75^  at  noon,  December  2. 
The  water  is  very  clear  and,  like  all  limestone  water,  appears  blue  in  the  deep  places. 
The  water  from  all  these  springs  soon  unites  to  form  Sau  Antonio  River,  a  swiftly 
flowing  stream,  20  to  40  feet  wide  and  2  to  8  feet  deep. 
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Many  si)ecie8  of  water  plants  were  found  in  the  stream,  certain  kinds  being  very 
abundant  in  places.  Suitable  fish  food,  such  as  insect  larvse  and  small  mollnsks  and 
crustaceans,  appeared  to  be  abundant.  Among  the  mollusks  noticed  are  Physa 
halei^  Limncea  desidiosa^  Plaiwrhis  lentusj  and  Planorbis  liedmanni.  One  dead  shell  of 
a  species  of  UniOj  probably  Unio  undulatus,  was  found. 

These  waters  seem  well  adapted  to  the  usual  species  of  fish  of  southern  Texas, 
no  less  than  a  dozen  species  being  found,  among  them  black  bass,  sunfish,  suckers, 
catfish,  and  eels.    Crawfish  were  abundant. 

About  the  springs  and  along  the  stream  flowing  from  them  is  a  heavy  growth  of 
trees,  including  oaks,  elm,  and  pecan,  the  oaks  being  densely  covered  with  Tillandsia 
%L8neoide8  and  another  beautiful  epiphyte,  Tillandsia  recurvata  Pursh. 

There  is  another  group  of  springs  just  in  the  north  part  of  the  city;  these  are 
called  San  Pedro  Springs,  and  they  flow  perhaps  half  as  much  water  as  the  San  Antonio 
group.  The  ground  about  these  springs  belongs  to  the  city  and  constitutes  San  Pedro 
Park,  one  of  the  most  attractive  of  the  numerous  parks  of  San  Antonio.  The  stream 
from  San  Pedro  Springs,  like  that  from  San  Antonio  Springs,  flows  through  the  city, 
and  the  two  come  together  south  of  the  city. 

The  city  gets  its  water  supply  from  San  Antonio  Springs.  Just  below  the  springs 
are  two  pump-houses,  where  the  water  is  pumped  by  water  i)ower  to  a  reservoir  a 
short  distance  east.  This  reservoir  is  said  to  be  150  feet  above  the  city.  To  the  north 
and  west  of  the  reservoir  the  land  has  a  gradual  slope  down  to  the  level  of  the  river 
and  lies  in  such  a  way  as  to  make  it  a  very  suitable  place  for  ponds.  The  water  can 
*  be  supplied  from  the  reservoir  and  the  ponds  could  be  easily  drained. 

Just  above  the  main  group  of  San  Antonio  Springs  is  a  small  stream  known  as 
Olmos  Creek,  which  is  formed  by  numerous  springs  coming  out  along  its  banks.  I  did 
not  learn  of  this  creek  until  after  leaving  San  Antonio,  and  was  therefore  not  able  to 
give  it  an  examination,  but  I  am  informed  by  Mr.  R.  H.  Russell,  who  is  interested  in 
the  land,  that,  in  his  judgment,  the  conditions  on  Olmos  Creek  are  very  favorable. 
The  land  and  water  rights  could  probably  be  had  here  upon  satisfactory  terms. 

GUADALUPE  BIVEB. 

This  Btream  is  of  moderate  size,  rising  in  southern  central  Texas  and  flowing 
southeast,  by  New  Braunfels,'to  San  Antonio  Bay.  We  examined  the  Guadalupe  in 
the  vicinity  of  the  wagon  and  railroad  bridges  near  New  Braunfels.  The  stream  here 
is,  at  low  water,  from  75  to  150  feet  wide  and  from  1  to  3  feet  deep.  The  current  is 
very  swift  in  most  places.  The  bed  is  in  many  places  the  Cretaceous  limestone  of  the 
region;  other  reaches  have  the  bottom  covered  with  gravel;  in  a  few  places,  where 
the  current  is  less  swift,  there  is  some  mud,  and  various  pieces  of  Algce  and  other  water 
vegetation  occur  here. 

Like  most  all  the  streams  of  this  part  of  Texas  the  Guadalupe  is  fed  chiefly  by 
numerous  springs  issuing  from  the  Cretaceous  limestone  along  its  course.  As  a  con- 
sequence the  water  is  usually  exceedingly  clear.  During  hefitvy  rains,  when  there  is 
considerable  direct  surface  drainage,  these  streams,  of  course,  become  muddy  for  a 
short  time.  The  temperature  of  the  water  at  4  p.  m.,  December  3,  was  68^,  the  air 
being  58°.  Such  fishes  as  minnows,  darters,  sunfish,  and  catfish  were  fairly  abundant. 
Crawfish  were  also  found  in  considerable  numbers. 
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Tlie  Comal  Springs. — There  are  a  great  many  springs  in  the  vicinity  of  New  Braun- 
fels,  the  principal  group  being  known  as  the  Comal  Springs.  There  are  several  springs 
in  this  group  situated  upon  the  land  of  Mr.  Joseph  Landa,  a  little  over  a  mile  north- 
west of  New  Braunfels.  The  largest  of  these  flows,  perhaps,  as  much  as  50,000  gallons 
per  minute,  and  is  certainly  a  magnificent  spring.  The  other  springs  of  the  same 
group  flow  at  least  as  much  more. 

The  main  spring  comes  out  near  the  foot  of  a  limestone  hill,  and  after  running 
rapidly  for  a  short  distance  over  a  pebbly  bottom  and  in  a  narrow  channel  it  widens 
out  into  quite  a  pond  with  mud  bottom  and  filled  with  vegetation.  This  pond  also 
receives  the  water  from  numerous  other  springs,  and  has  its  outlet  in  Comal  Creek  (or 
the  Rio  Comal),  which,  after  a  course  of  2  or  3  miles,  joins  the  Guadalupe  River. 
The  water  of  these  springs  is,  of  course,  very  clear.    The  temperature  is  75o. 

About  2  miles  north  of  the  town  is  another  group  of  springs,  smaller  than  that 
just  described.  The  amount  of  water  is  abundant,  however,  and  very  suitable  for  fish- 
cultural  purposes.  Suitable  land  could  be  had  in  the  vicinity  of  either  of  these  clusters 
of  springs,  so  situated  as  to  enable  the  water  to  be  gotten  readily  under  control. 

Fishes  are  very  abundant  in  the  Rio  Comal  and  the  small  streams  flowing  from 
the  various  springs  to  form  that  stream.  The  species  represented  are  the  same  as 
those  found  in  the  Guadalupe,  already  mentioned.  Among  the  small  mollusks  found 
in  and  about  these  streams  we  noted  Planorbis  bicarinatus  Say  and  Ooniobasis  alex- 
andrensis  Lea.    Each  of  these  was  quite  abundant. 

San  Marcos  River, — This  river  and  the  springs  in  the  vicinity  of  San  Marcos  were 
examined  December  4.  The  river  has  its  rise  in  a  number  of  springs  at  the  foot  of  a 
limestone  ledge  or  hill  just  above  the  town.  All  these  springs  together  form  a  large 
deep  stream,  from  the  bottom  of  which,  near  the  upper  end,  wells  up  the  principal  spring. 
The  water  here  is  not  less  than  12  or  15  feet  deep,  and  the  water  boils  up  with  such  force 
and  in  such  enormous  quantity  as  to  keep  the  surface  of  the  river  visibly  convex 
immediately  over  the  spring.  Some  distance  below  a  dam  has  been  built,  which  fur- 
nishes i)ower  for  running  a  large  mill  and  for  the  electric-light  plant  of  the  town. 

The  temperature  of  the  water  here,  like  that  in  all  the  springs  of  this  part  of  Texas, 
is  about  750.  Many  water  plants  are  found  in  the  stream,  particularly  above  the  dam, 
and  such  species  offish  as  the  large-mouthed  black  bass,  sunfish,  and  various  species 
of  Cyprinoids  are  abundant. 

The  water  of  these  springs  is  no  doubt  well  fitted  in  every  way  for  the  culture  of 
the  various  species  offish  that  are  suited  to  the  streams  of  Texas. 

Just  below  the  dam  on  the  right  bank  of  the  stream,  and  right  at  the  edge  of  the 
town,  is  a  tract  of  land  of  some  25  acres,  which  lies  exceedingly  well  for  the  purposes 
contemplated.  Water  can  be  carried  in  pipes  from  the  dam  to  any  part  of  the  tract. 
The  slope  is  sufficient  for  the  easy  construction  of  the  ponds. 

San  Marcos  is  centrally  located  and  has  satisfactory  railroad  facilities. 

Not  far  below  the  town  the  Sjin  Marcos  River  receives  the  Rio  Blanco  from  the  east. 
This  stream  is  quite  deep  in  places,  and  much  like  the  San  Marcos  in  general  features. 

Colorado  River, — This  is  a  large  stream  rising  in  the  north  central  part  of  the  State 
and  flowing  southeast  to  Matagorda  Bay.  We  made  investigations  along  this  river 
in  the  vicinity  of  Austin.  Just  above  the  city  and  on  the  right  side  of  the  river  is  a 
large  spring,  known  as  Barton  Spring.    Barton  Creek,  which  is  formed  by  ttiis  and  a 
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number  of  smaller  springs,  is  quite  a  good-sized  stream.  It  has  been  dammed  and 
furnishes  an  abundance  of  power  for  a  flouring  mill. 

When  the  Texas  State  Fish  Commission  was  in  existence  the  station  and  ponds 
were  located  on  the  bank  of  this  creek.  The  water  was  gotten  upon  the  grounds  by 
means  of  a  small  turbine  wheel  at  the  dam.  This  land  could  no  doubt  be  had  now  for 
hatchery  purposes  and  would  seem  to  be  very  suitable  ground,  unless,  indeed,  the 
acreage  be  insufficient. 

In  a  report  by  Jos.  P.  Prizell,  on  the  proposed  dam  and  waterworks  for  the  city  of 
Austin,  it  is  stated : 

The  Colorado,  above  Austin,  flows  in  a  deep  cut  or  caflon  worn  in  the  limestone  rock.  It  is  skirted 
by  limestone  bluffs  rising  often  to  the  height  of  150  feet  above  the  bed  of  the  river,  broken  by  the 
erosion  of  tributary  streams.  No  extensive  meadows  or  bottom  lands  exist.  The  river,  in  its  normal 
condition,  occupies  but  a  small  part  of  the  channel  in  the  rock,  the  remainder  being  occupied  by  allu- 
vial deposits  to  the  depth  of  average  high  water.     In  great  floods  the  river  spreads  from  blufif  to  bluff. 

At  this  point,  about  2  miles  above  Austin,  the  city  has  begun  the  construction  of 
an  immense  dam  for  the  purpose  of  famishing  water  to  the  city  and  power  to  many 
manufactories  and  other  industries  requiring  it. 

Mr.  Prizell  farther  says: 

The  channel  in  the  rock  is  at  this  point  about  1,150  feet  wide  at  a  height  of  60  feet  above  the 
summer  level  of  the  river.  The  cross  sectiou  of  the  channel  is  not  far  from  level  on  the  bottom,  and 
is  bounded  by  nearly  perpendicular  waUs  of  rock  rising  to  the  height  of  a  little  over  60  feet  on  the 
city  side  of  the  river,  and  125  or  more  on  the  other  side.  The  river  bed  proper  occupies  not  more 
than  one-half  of  this  width,  the  remainder  of  this  being  alluvial  deposit,  rising  to  the  height  of  40  or 
50  feet  above  the  river  bed.  The  situation  here  is  admirably  well  suited  to  the  development  of  water 
power  by  a  dam  about  60  feet  in  height,  the  perpendicular  face  of  rock  rising  to  about  that  height, 
and  thence  receding  from  the  river  in  a  gentle  slope,  forming  a  bench  on  which  the  canal  or  feeder 
could  be  constructed,  the  alluvial  strip  of  ground  between  the  canal  and  river  furnishing  sites  for 
pumping  and  power  stations,  and  any  other  establishments  requiring  power. 

The  Colorado,  at  Austin,  drains  some  40,000  square  miles,  and,  of  course,  carries,  at  times,  an  enor- 
mous flow  of  water.  The  highest  flood,  within  the  memory  of  the  people  now  living,  was  some  45  feet 
above  low  water,  and  from  the  beot  data  I  can  obtain  the  flow  of  the  stream  was  some  250,000  cnbio 
feet  per  second. 

This  dam  is  now  well  under  way,  and  will  be  completed  within  a  year  or  two. 

About  2,000  feet  below  the  dam,  on  the  left  bank  of  the  river,  is  a  tract  of  land 
very  suitable  for  a  station.  Still  farther  down,  less  than  three-eighths  of  a  mile,  is 
another  equally  good  tract.  The  top  of  the  dam  will  be  at  le^wt  10  feet  above  the 
highest  part  of  either  of  these  tracts.  All  this  land  slopes  gently  toward  the  river  and 
lies  beautifully  for  the  laying  out  of  ponds.  Ordinarily  water  taken  from  the  dam 
would  prove  suitable,  but  at  times  when  the  river  is  roily,  water  could  be  gotten  from 
the  large  reservoir  to  be  constructed  on  the  high  hills  above  the  dam.  The  city  would 
doubtless  make  satisfactory  arrangements  and  guarantees  as  to  water  rights. 

If  land  can  be  had  on  reasonable  term^^  the  location  would  prove  very  desfrable. 
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NOTES  ON  TEXAN  PISHES,  WITH  DESCRIPTIONS  OF  NEW  SPECIES. 

The  brief  time  allowed  for  the  preparation  of  the  first  part  of  this  report  was  not 
soffieient  for  a  critical  study  of  all  the  material  collected.  Only  the  si^ecies  of  Cyprin- 
oids  and  Cyprinodonts  have  been  thus  far  carefiiUy  studied,  and  it  has  seemed  best  to 
publish  in  this  connection  the  results  of  the  study  of  only  those  two  families,  reserving 
for  another  paper  the  report  upon  the  other  fishes  collected.  In  that  paper  will  also 
be  given  illustrations  of  the  other  new  species  here  described. 

1.  Campostozna  anomalnin  (Raf.). 

One  specimen,  4  inches  long,  from  the  San  Miireos  River  near  San  Marcos.  Head, 
4f ;  depth,  5|^;  eye,  4;  D.  9;  A.  7;  scales,  8-54-7.  Compare^l  with  specimens  from  the 
Yellow  River,  at  Plymouth,  Indiana,  the  Texas  specimen  has  the  scales  smaller  (7-46-5 
in  the  Yellow  River  specimens),  the  lateral  line  less  decurved,  interrupted  on  about  10 
scales  of  the  caudal  i)eduucle,  rciippearing  upon  the  last  4  or  5  scales. 

The  types  of  C./ormosuUim  Girard  came  from  San  Antonio,  and  have  the  scales 
about  the  same  as  the  Indiana  specimens. 

2.  Dionda  epiacopa  Gm^rd. 

One  specimen  2|  inches,  and  one  1^  inches  long,  from  the  Comal  Spring,  New 
Braunfels.  Head,  4J;  depth,  4^;  eye,  3;  D.I,  8;  A.  I,  8;  scales,  7-40-4 ;  teeth,  4-4; 
grinding  surface  well  developied;  intestine  long;  peritoneum  black. 

Body  rather  slender,  head  moderate;  origin  of  dorsal  over  ventrals,  a  little  nearer 
tip  of  snout  than  base  of  caudal,  its  base  two-thirds  its  height  or  one-half  length  of  head. 

Color  in  alcohol,  dark  olive  above,  covered  with  numerous  fine,  dark  specks;  side, 
with  a  broad  plumbeous  band,  running  from  tip  of  snout  through  middle  of  eye  to 
base  of  caudal,  where  it  ends  in  a  black  blotch,  this  band  for  the  most  part  lying  just 
above  the  lateral  line;  lower  jaw,  suborbital,  lower  opercular  region,  and  body  below 
lateral  line,  pale  but  with  a  few  scattered  dark  punctulations. 

In  his  '^  Researches  ui>on  the  Cyprinoid  Fishes  Inhabiting  the  Fresh  Waters  of  the 
United  States  West  of  the  Mississipi)i  Valley,"*  Girard  establishes  the  genus  Dionda 
and  described  as  new  ten  species  belonging  in  it  (Dionda  episeopa,  serena^  texensis^ 
papaliSj  argentona^  chryMiSy  plumhea^  melanopsj  couchiy  and  spadicea).  The  first  seven 
of  these  species  were  described  from  Texas  waters,  the  next  two  from  Mexico,  while 
the  last  one  named  was  from  Fort  Smith,  Arkansas.  In  1885  all  the  types  of  these 
species  that  could  be  found  either  in  the  U.  S.  National  Museum  or  in  the  Philadelphia 
Academy  were  studied  by  Dr.  Jordan,  who  gavet  the  following  identifications: 


Girard's  species.  |         Jordan's  identifications. 


Dionda  epiacopa '  Dionda  epiacopa  Grd. 

Dionda  texenaw Do. 


Dionda  ar gen toaa |  Do. 

Dionda  aerena •  Dionda  aerena  Grd. 

Dionda  papalia  * '  ?  Dionda  aerena  Grd. 

Dionda  chrvaitia !  Dionda  aerena  Grd. 

Dionda  mefanopa i  Dionda  melanopa  Grd. 

Dionda  conchi i  Dionda  melanopa  Grd. 

Dionda  plambea  t f  Zophendum  f  plnmbeam  Grd. 

Dionda  apadiceat f  Zophendum  f  iilambeam  Grd. 


*  The  types  of  those  indicated  by  a  (*)  can  not  be  found  and  are  probably  loat. 


•  Proc.  Acad.  Nat.  8ci.  Phila.  1856.  t  Proc.  U.  S.  Nat.  Mus.  1885,  121. 
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Girard'a  types  of  Dionda  epwcopa  consist  of  two  specimens,  each  about  3J  inches 
long,  collected  in  the  Pecos  Eiver  by  Capt.  J.  Pope,  and  bear  the  U.  S.  N.  M.  No.  45. 
They  are  still  in  fair  condition  and  resemble  very  closely  my  specimens  from  the  Comal 
Spring;  in  the  types,  however,  the  head  is  a  trifle  longer,  the  depth  some  greater,  the 
dorsal  appears  to  be  a  little  farther  forward,  and  the  eye  is  not  quite  so  large. 

The  types  of  D.  texetutis  bear  the  U.  S.  N.  M.  No.  44,  and  consist  of  two  specimens,  2 
and  2f  inches  long,  respectively,  from  the  Nueces  Eiver;  they  cannot  be  distinguished 
from  D.  episcopa. 

The  type  of  D.  argentosa  is  a  single  specimen,  2f  inches  long.  No.  32  U.  S.  N.  M.,  from 
San  Felipe  Creek.  This  specimen  is  in  poor  condition ;  it  does  not  seem  to  be  identical 
with  D.  episcopa,  but  is  a  heavier,  stouter  species;  head,  3|^;  depth,  3^;  eye,  3§;  dorsal 
less  anterior. 

3.  Hybognathus  nuchalis  Ag. 

This  species  was  found  to  be  very  abundant  in  certain  places.  The  collection  con- 
tains 143  specimens  from  the  Neches  River,  east  of  Palestine;  43  from  the  Trinity,  at 
Magnolia  Point;  and  10  from  Big  White  Oak  Bayou,  at  Houston. 

Many  of  the  Neches  River  specimens  have  the  lower  jaw  covered  with  small  cystic 
tumors,  caused  by  the  presence  of  psorosperms  of  some  species  of  Myxosporidiay  appear- 
ing as  small  whitish  elevations.  Some  of  these  specimens  were  found  to  be  infested 
about  the  intestines  with  a  trematode  of  some  species.  These  parasites  are  now  being 
studied  by  Dr.  R.  R.  Gurley,  of  the  U.  S.  Fish  Commission,  who  expects  to  be  able  to 
report  upon  them  at  no  distant  date. 

4.  CUola  vigUaz  (B.  and  G.). 

This  is  one  of  the  most  widely  distributed  species  of  the  family  of  minnows;  we 
found  it  in  abundance  at  each  of  the  following  places :  Neches  River,  14  miles  east  of 
Palestine;  Trinity  River,  at  Magnolia  Point;  Long  Lake  near  Magnolia  Point,  Hunter 
Creek,  Big  White  Oak  Bayou,  and  Buffalo  Bayou  near  Houston;  San  Marcos  River, 
San  Marcos;  and  Guadalupe  River,  near  New  Braunfels. 

These  specimens  do  not  differ  apparently  from  more  northern  specimens.  The 
individuals  from  the  vicinity  of  Houston  are  unusually  large. 

5.  Notropis  oayaga  atrocaudalia,  var.  nov. 

Head,  4f ;  depth,  4f ;  eye,  3|,  a  little  greater  than  snout;  D.  I,  8;  A.  I,  7;  scales, 
7-36-4,  about  13  before  dorsal;  teeth,  4-4,  strongly  hooked,  grinding  surface  developed. 

Body  moderately  elongate,  not  much  compressed,  back  little  elevated;  head  short 
and  bluntly  conic,  snout  shorter  than  eye;  caudal  peduncle  short  and  deep;  origin  of 
dorsal  slightly  behind  ventrals,  nearer  caudal  peduncle  than  snout;  anal  small,  its 
longest  rays  shorter  than  head ;  lateral  line  complete. 

Color  in  alcohol :  Above  olivaceous,  profusely  covered  with  fine  brownish  punctu- 
lations,  thickest  around  border  of  scales,  not  crosshatched;  side  with  a  black  band 
half  width  of  eye,  following  direction  of  lateral  line  and  ending  in  a  black  spot  at  base 
of  caudal;  this  band  also  extends  across  cheek  through  eye  and  around  snout;  top  of 
head  dark,  snout  above  the  black  band  pale;  lower  half  of  head  pale,  opercles  silvery. 

The  17  specimens  upon  which  this  description  is  based  were  obtained  in  the 
Neches  River,  east  of  Palestine,  Texas,  November  24, 1891.  They  very  closely  resemble 
N.  cayuga  Meek,  but  I  hesitate  to  identify  them  with  that  species  on  account  of  the 
somewhat  longer  snout  and  the  complete  lateral  line. 
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6.  Notropis  deliciosus  (Girard). 

Montana  deliciosa  Girard,  Proc.  Acad.  Nat.  Sci.  Phlla.  1856. 

This  appears  to  be  an  abundant  species  in  southern  Texas,  as  indicated  by  the 
specimens  in  the  collection,  viz : 

Kilper's  Pond,  Houston 1 

Big  White  Oak  Bayou,  Houston 2 

Buffalo  Bayou,  Houston 9 

Hunter  Creek,  Houston 31 

Rio  San  Marcos,  San  Marcos 26 

Guadalupe  River,  New  Braunfels 82 

San  Antonio  River,  San  Antonio 76 

Numerous  specimens  examined  give  the  following  measurements:  Head,  4 J  to  4§; 
depth,  4i  to  4 J;  eye,  3;  D.  I,  8  or  9;  A.  I,  8;  scales,  6-36  or  37-3,  13  or  14  before  the 
dorsal. 

Body  slender,  head  moderate;  snout  rather  blunt,  less  than  eye  or  interorbital 
width;  the  mouth  not  large,  subinferior,  oblique,  lower  jaw  included;  origin  of  dorsal 
slightly  behind  base  of  ventrals,  midway  between  tip  of  snout  and  base  of  caudal  fin, 
high,  the  longest  ray^,  which  are  the  anterior  ones,  nearly  as  long  as  head;  anal  base 
short,  its  longest  rays  If  in  head. 

Color  in  alcohol :  Scales  above  lateral  line  with  numerous  fine  black  specks,  thickest 
along  border  of  each  scale,  forming  cross-hatching,  darkest  along  middle  line  of  back, 
a  black  blotch  on  ba<;k  in  front  of  dorsal  and  another  on  caudal  peduncle  at  beginning 
of  caudal  fin;  base  of  dorsal  fin  dusky;  top  of  head  and  upper  jaw  dark;  a  few  dark 
specks  on  upper  part  of  opercle,  the  lower  i)ortion  and  the  lower  jaw  pale;  side  with 
a  broad  plumbeous  band,  about  one  scale  wide,  lying  along  lateral  line,  this  dusted 
over  with  fine,  darker  punctulations.  This  color  description  applies  more  especially  to 
the  San  Antonio  specimens.  Those  from  the  other  places,  especially  those  from  about 
Houston,  are  much  paler,  but  the  general  pattern  of  coloration  is  the  same.  Many  of 
the  females  of  the  San  Antonio  lot  contained  well-developed  eggs. 

7.  Notropis  niuc,  sp.  nov. 

This  species  is  based  upon  specimens  from  the  following  places: 

Neches  River,  Palestine 10 

Trinity  River,  Palestine 1 

Long  Lake,  Palestine 1 

Head,  4  to  4^;  depth,  4J;  eye,  3  to  3^;  D.  I,  8;  A.  I,  7  or  8;  scales,  6-37  or  38-^ 
or  4, 13  or  14  before  the  dorsal;  teeth,  1, 4-4, 2  in  the  Long  Lake  specimen,  apparently 
only  1,  4-4,  0  or  1  in  the  others;  grinding  surface  developed  and  somewhat  crenate, 
especially  in  the  Neches  Eiver  specimens. 

Body  rather  slender,  somewhat  elevated,  head  subconic,  snout  rather  blunt,  a 
little  decurved;  mouth  moderate,  oblique,  maxillary  not  reaching  orbit,  lower  jaw 
slightly  included ;  eye  rather  large,  about  3  in  head,  equal  to  snout,  also  to  interor- 
bital width;  caudal  peduncle  long  and  slender,  its  least  depth  2^  in  head.  Origin  of 
dorsal  fin  over  insertion  of  ventrals,  nearer  snout  than  base  of  caudal,  height  of  fin 
equals  length  of  head,  base  short;  anal  smaller;  pectorals  short,  not  reaching  ventrals, 
which,  in'  turn,  do  not  reach  the  anal;  caudal  long  and  widely  forked;  lateral  line 
complete,  nearly  straight;  i)eritoneum  pale,  with  a  few  brown  spots. 
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Color  in  spirits :  Greenish  above,  covered  with  numerous  fine,  brownish  punctula- 
tions,  thickest  along  edges  of  scales,  forming  cross-hatching  extending  about  one-fifth 
way  down  the  side;  trace  of  a  dark  vertebral  line;  side  with  a  somewhat  distinct 
plumbeous  band,  heaviest  on  caudal  peduncle  and  ending  in  most  specimens  in  a 
small  but  distinct  caudal  blotch;  this  baud  also  extends  across  opercles,  through  the 
eye  and  upon  the  snout;  between  this  band  and  the  cross-hatching  of  the  back  is  a 
pale  yellowish  area,  about  one  scale  wide  with  a  few  scattered  specks  showing  under 
the  lens;  body  below  lateral  line  pale,  with  few  specks  except  about  base  of  anal  fin 
and  along  under  side  of  caudal  pediyicle  where  they  are  numerous;  fins  with  few  very 
fine  dark  points. 

Etymology:  Latin,  mtXj  nut;  in  allusion  to  the  Neches  River,  as  Neches  is  said  to 
mean  nut 

8.  Notropis  nocomiB,  sp.  nov. 

Head,  44  to  4J;  depth,  4f  to  5;  eye,  3  to  34;  D.  I,  8  or  9;  A.  I,  8;  scales,  6-36-3; 
teeth,  1, 4-4, 1,  small,  hooked,  the  grinding  surface  narrow,  apparently  a  little  crenate; 
peritoneum  silvery,  with  a  few  small  dark  specks. 

Body  rather  slender,  but  little  elevated;  head  heavy,  resembling  that  of  Cliola 
vigilax;  snout  blunt  and  rounded,  about  equal  to  eye;  mouth  smaU,  inferior,  horizontal, 
lower  jaw  included  and  overhung  by  the  rounded  snout;  maxillary  short,  not  nearly 
reaching  orbit;  eye  large,  equal  to  interorbital  width;  preorbital  broad;  caudal 
peduncle  long  and  slender,  its  least  depth  less  than  half  length  of  head.  Dorsal  inserted 
directly  over  the  ventrals,  high,  the  longest  rays  4  times  in  length  of  body,  one-fifth 
longer  than  head,  or  twice  length  of  fin,  reaching  middle  of  anal  when  depressed,  the 
free  margin  nearly  straight;  anal  resembling  dorsal  in  shape,  but  smaller,  its  longest 
rays  as  long  as  head;  pectorals  short,  not  rea<5hing  ventrals;  ventrals  scarcely  reach- 
ing anal  fin;  lateral  line  complete,  nearly  straight. 

Color  in  alcohol :  Yellowish,  upper  parts  of  body  with  numerous  fine  brown  punc- 
tulations,  chiefly  margining  the  scales  so  as  to  form  cross-hatching;  lower  parts  plain 
yellowish;  a  dark  lateral  band,  faint  on  the  anterior  half  of  side,  plainest  on  caudal 
peduncle;  no  caudal  spot;  fins,  under  the  lens,  show  a  few  fine  specks;  top  of  head 
dark,  snout  pale. 

This  species  is  described  from  about  130  specimens,  each  about  2i  inches  in  total 
length,  taken  in  the  Trinity  Kiver  at  Magnolia  Point,  near  Palestine,  Texas,  and 
five  examples  from  the  San  Marcos  Eiver  at  San  Marcos,  Texas.  These  specimens  are 
indistinguishable  by  me  from  specimens  collected  at  New  Braunfels,  Texas,  in  1884,  by 
Drs.  Jordan  and  Gilbert,  and  referred  to  in  Jordan's  Catalogue  of  1885  under  the  manu- 
script name  Notropis  nocomis.  In  the  paper  on  their  Texas  collection,  these  authors 
concluded  that  their  specimens  were  identifiable  with  Girard's  Montana  deliciosa,  and 
consequently  gave  no  description.  I  obtained  numerous  specimens  at  San  Marcos, 
New  Braunfels,  and  elsewhere,  of  what  agrees  well  with  the  types  of  Moniana  deliciosa 
Grd.,  with  which  I  have  compared  them,  but  they  are  quite  a  different  fish  from  that 
for  which  I  adopt  the  name  nocomis.  In  Notropis  nocomis  the  head  is  heavier  and 
broader,  the  snout  is  much  more  blunt,  the  mouth  smaller  and  more  nearly  horizontal, 
and  the  lower  jaw  is  shorter  and  included.  I  have,  therefore,  thought  best  to  describe 
this  form  as  a  new  species,  adopting  for  it  the  manuscript  name  of  Jordan  and  Gilbert. 

In  the  Trinity  Eiver,  at  Magnolia  Point,  this  si)ecies  was  found  in  great  numbers 
on  a  ripple  when  the  current  was  pretty  strong. 
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One  specimen,  2j  ineheH  long,  Worn  JUiffnlo  liayon,  I  r(»fer  Ui  thiR  speciPR  for  the 
present,  though  it  i)re8cntH  Home  differences.  The  body  is  »  litth*  more  slender,  the 
mouth  some  larger  and  less  inferior,  and  the  color  is  darker;  the  dark  lateral  band  is 
well  developed  and  extends  jwross  the  operch»s  and  around  tlu^  snout.  These  color 
differences,  however,  might  well  be  du(^  to  the  «|uite  different  characters  of  the  streams 
from  which  the  specimens  c*aiue. 

The  si)e<;imen  from  Buffalo  Jhiyou  me4isures  as  follows:  llcad,  4.^;  depth,  5jJ;  eye, 
3,  greater  than  snout;  I).  I,  8;  A.  I,  8;  scales,  (i-38-3;  teeth,  1,  4-4,  1.  Height  of 
dorsal  fin  greater  than  length  of  head. 

9.  Notropls  lutrensis  (B.  and  O.)* 

Ncche«  River  ea«t  of  PaleAtine 1 

Trinity  River,  Ma^oHn  Poiiit.  near  Palestine ISO 

San  Marcos  River,  San  Marcos 587 

Gnadalnpe  River,  New  Brannfels 10 

San  Antonio  River,  San  Ant.onio 4 

This  Species  is,  as  shown  above,  exce^ingly  abundant  in  the  Trinity  and  San 
Marcos  rivers,  and  is  quite  common  at  e^'h  of  the  other  IfK^alities  where  specimens 
were  fonnd  by  ns.  This  is  one  of  the  most  variable  and  most  widely  distribnte<l  of  the 
Southwestern  Cyprinoids. 

10.  Hotropis  veniMttia  (Oirard), 

Cfprinella  remtMia  Oirard,  Pfoc.  Acad.  Nat.  Sei.  Phila.  1S5^,  19S,  and  Mex.  Bd.  Snrvfty,  54,  PI. 

XXXI,  Figs.  1-4,  1S59  (Rio  Bahinal,  Texas,  coH^ct^d  by  fh*.  (;.  B.  Kennerly). 
yotrtfpiii  teniMtHS  Jordan  and  Oilhert,  Proc.  TI.  S.  N.  M.  1SS6,  14  (Red  River,  Fnlton,  Ark.);  19 

(Lampasas  River,  Be.lton,  Tex.);  20  (Colorado  River,  Anstiii,  Tex.). 

This^  one  of  the  most  attractive  of  Cyprinoids,  is  an  abundant  species  in  many  at 
the  streams  examined  by  as.    The  following  specimens  are  in  the  collection: 

Nechea  River,  ea«t  of  Palestine,  Texa« 3 

Trinity  River,  Ma^olia  Point,  Texa« 2 

Buifalo  Bayou,  Ffou8t4>n,  Texa« 12 

Big  Whitrf^  Bayou,  RouKt-on,  Texa« 19 

Hnnter  Creek,  Honnton,  Texa*< 73 

The  specimens  from  about  Houston  are  very  fine  and  lar^fe,  some  of  them  being 
aH  much  as  4  inches  long.  The  black  caudal  spot  is  larger  and  not  so  far  back  upon 
the  caudal  flu  as  shown  in  Girard's  figure. 

11-  Ulbtropis  avraini  .fordnn  and  Gilbert. 

JlbHrrwM  me/foiops  Girard,  Proe.  Aead.  Nat.  Sci.  Phila.  1856,  198  (San  Kolipe  Crook,  Texas). 
AlbnmelhiH  me/jalops  Girard,  Mex.  Bil.  Sni-Ney,  52,  PI.  xxix,  f\^n.  1-4,  1S59  (Snn  Felipe  Creek, 
Toxa«).     (Name  preoccupied  in  thiK  genuH. ) 

This  s[)ei*jes  is  abundant  in  Texas,  and  s])ecimens  were  obtained  by  us  at  the 
following  places : 

San  Marcon  River,  San  Marcos,  Tcxaa 21 

Comal  Crpek,  Now  Braunfela,  Texan 36 

Drs.  Jordan  ami  Gilbert  obtained  this  species  in  Comal  Creek,  San  Marcos 
Elver,  and  ttie  Colorado  River  at  Austin. 
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Head,  4  to  4^;  depth,  4  to  4§;  eye,  2|  to  3,  greater  than  snout;  D.  I,  8;  A.  I,  8  or 
9;  scales,  7-38-3,  about  14  before  the  dorsal;  teeth,  1,  4-4,  1  or  2,  somewhat  hooked 
and  with  evident  grinding  surface. 

Body  moderately  elongate,  compressed,  back  little  elevated;  head  rather  heavy, 
snout  short  and  obtuse,  mouth  large,  oblique,  lower  jaw  slightly  projecting,  maxillary 
extending  to  below  level  of  pupil ;  eye  quite  large,  greater  than  width  of  interorbital 
space  or  length  of  snout;  caudal  peduncle  moderate,  its  least  depth  equal  to  distance 
from  tip  of  snout  to  middle  of  eye;  fins  not  large,  dorsal  inserted  behind  the  ventrals; 
origin  of  anal  behind  last  rays  of  dorsal ;  lateral  line  continuous,  slightly  decurved. 

Color:  Upper  third  of  body  pale  yellowish,  with  numerous  small  brown  specks 
arranged  chiefly  parallel  with  the  borders  of  the  scales,  not  presenting  a  true  cross- 
hatched  appearance;  top  of  head  dark,  snout,  region  about  the  nostrils,  and  supra- 
ocular region  paler;  a  dark  dorsal  line  from  nuchal  region  to  caudal  fin;  lower  two- 
thirds  of  body  silvery,  the  upper  part  being  more  or  less  plumbeous  forming  a  broad 
band  well  defined  above,  but  less  so  below;  lower  third  of  caudal  and  forward  to  tips 
of  ventrals  plain  yellowish ;  opercles  and  cheeks  very  silvery ;  breast  and  lower  jaw  pale. 

12.  Notropis  dilectus  (Girard). 

Alhumus  dilectus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856;  193  (Arkansas  River,  near  Fort  Smith). 

Four  specimens  of  what  I  for  the  present  refer  to  this  species  were  obtained  from 
Long  Lake,  near  Palestine;  one  from  Neches  Eiver,  east  of  Palestine;  and  several  hun- 
dred specimens,  the  largest  about  2f  inches  long,  from  the  Trinity  River  at  Magnolia 
Point.  JJrs.  Jordan  and  Gilbert  obtained  specimens  of  what  they  referred  to  Girard's 
dilectus  from  the  Sabine  River,  Long  View,  Texas;  Saline  River,  Belton,  Arkansas,  and 
from  the  Arkansas-River  near  Fort  Smith. 

Girard's  original  description  of  the  species  is  as  follows : 

1.  Albunius  dilectus y  is  about  three  inches  and  a  half  in  total  length;  the  head  forming  a  little 
less  than  the  sixth  part  of  it.  The  greatest  depth  is  nearly  equal  to  the  length  of  the  head.  The 
diameter  of  the  circular  eye  is  contained  a  little  more  than  three  times  in  the  length  of  the  side  of  the 
heady  and  less  than  once  in  advance  of  its  anterior  rim.  There  are  ten  longitudinal  rows  of  scales 
between  the  insertion  of  the  ventrals  and  the  base  of  the  dorsal.  The  lateral  line  is  upon  the  fourth 
row  ftom  the  ventrals  upwards.    The  color  is  uniform  yeUowish  red  with  a  lateral  silVery  streak. 

The  types  of  this  species  consist  of  two  specimens,  3  and  3f  inches  long  respec- 
tively, and  are  numbered  71,  in  the  U.  S.  National  Museum  catalogue.  They  are  in 
very  good  condition,  and  present  the  following  measurements:  Head,  4 J  (5^)  and  4J 
(6J);  depth  nearly  equal  to  length  of  head;  eye,  3^  in  head  in  each,  longer  than  snout. 

The  specimens  obtained  by  us  may  be  described  as  follows :  Head,  4  to  4^  (5  to  5J) ; 
depth,  4|  to  5  (6  to  6i);  eye,  3  to  3^;  scales,  7-38-3. 

Body  slender,  compressed,  scarcely  elevated;  head  narrow;  eye  large,  greater 
than  snout,  equal  to  width  of  interorbital  space;  mouth  rather  large,  quite  oblique, 
maxillary  reaching  orbit. 

Dorsal  much  nearer  base  of  caudal  than  snout,  considerably  behind  ventrals,  high, 
its  anterior  rays  longest,  free  margin  straight;  anal  larger  than  dorsal,  free  margin 
concave;  caudal  deeply  forked;  pectorals  short,  not  reaching  ventrals,  which  are  also 
short,  not  reaching  anal.  Lateral  line  somewhat  decurved.  Peritoneum  silvery,  with 
numerous  dark-brown  specks.  Color,  very  pale  yellowish,  side  with  plumbeous  band 
very  indistinct  on  anterior  third  of  side,  plainest  on  caudal  peduncle;  back  and  sides 
down  to  lateral  line  covered  sparsely  with  small  dark  specks  arranged  mostly  along 
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border  of  scales,  largest  just  above  lateral  line ;  top  of  head  dark,  snout  pale,  lips  dark- 
edged;  a  row  of  somewhat  larger  specks  along  median  line  of  back  from  occiput  to 
caudal  fin;  body  below  lateral  line  plain  yellowish  without  any  specks  except  a  single 
row  at  base  of  anal  fin  on  each  side,  usually  quite  distinct  in  most  specimens;  entire 
side  of  head  silvery;  fins,  especially  dorsal  and  anal,  with  a  few  small  dark  points. 
The  speamens  from  Long  Lake  are  a  little  more  heavily  spotted  than  those  from  the 
river. 

13.  Notropis  fomeus,  sp.  nov. 

Allied  to  Notropis  dilectus  (Grd.).  Head,  4i  to  4| ;  depth,  4|^  to  6 ;  eye,  3  to  3J ;  D.  I, 
8;  A.  I,  11;  scales,  7-40-3;  teeth,  2,  4-^  (!)  2,  hooked. 

Body  slender,  greatly  compressed,  dorsal  and  ventral  outline  gently  arched;  head 
moderate,  conic ;  snout  pointed,  shorter  than  eye ;  eye  large,  equal  to  interorbital  width; 
mouth  rather  large,  oblique,  lower  jaw  projecting,  scarcely  included,  maxillary  scarcely 
reaching  orbit;  caudal  peduncle  long,  compressed,  its  least  depth  equal  to  distance  from 
tip  of  snout  to  middle  of  pupil;  lateral  line  complete,  considerably  decurved.  Origin 
of  dorsal  behind  ventrals,  nearer  base  of  caudal  than  tip  of  snout,  its  height  less  than 
length  of  head ;  anal  larger,  its  base  IJ  in  head;  pectorals  short,  not  reaching  ventrals; 
ventrals  short,  just  reaching  vent.  Peritoneum  pale  silvery,  with  some  small  dark 
specks. 

Color:  Dark  yellowish  above,  thickly  covered  with  small  dark-brown  specks;  the 
majority  of  these  are  very  small,  but  interspersed  among  them  are  a  good  many  of  larger 
size,  spots  most  numerous  in  certain  lines  forming  distinct  cross-hatching;  a  dark  line 
along  middle  of  back ;  side  with  a  broad,  dark  plumbeous  band,  overlaid  with  numerous 
rather  large  brown  spots,  thickest  and  darkest  toward  caudal  peduncle;  this  band  also 
extends  across  opercle  and  around  the  snout;  lower  jaw  with  anterior  half  darkened  by 
numerous  specks ;  lower  parts,  pale  silvery,  with  few  or  no  spexiks  except  at  base  of  anal 
fin,  which  has  a  rather  heavy  row  on  each  side,  in  some  specimens  continuing  along 
under  side  of  caudal  peduncle  to  caudal  fin ;  dorsal,  anal,  and  caudal  with  some  black 
on  membranes,  pectorals  edged  with  black. 

This  species  is  based  upon  4  specimens,  each  a  trifle  over  2  inches  in  length,  taken 
in  Hunter  Creek,  about  9  miles  from  Houston,  Texas,  November  20,  1891.  It  very 
closely  resembles  N»  dilectus  (Grd.),  and  may  prove  to  be  not  specifically  distinct  from 
that  species;  the  lateral  line  is,  however,  more  decurved,  the  sciales  seem  to  be  some 
smaller  and  the  color  is  markedly  different  in  the  distinctness  of  the  broad  plumbeous 
lateral  band. 

14.  Notropis  notemigonoides,  sp.  nov. 

Head,  4  to  4J;  depth,  4^  to  4^;  eye,  3^  to  3J;  D.  I,  8;  A.  I,  10  or  11;  scales,  10- 
41-3,  about  29  before  the  dorsal;  teeth,  2,  4-4,  2,  hooked,  grinding  surface  moderately 
broad,  plainly  crenate. 

Body  slender,  greatly  compressed,  somewhat  elevated;  head  conic,  snout  pointed, 
about  equal  to  eye;  mouth  large,  oblique,  lower  jaw  slightly  projecting,  maxillary 
reaching  orbit;  eye  rather  large,  equal  to  snout,  but  a  little  less  than  interorbital 
width;  caudal  peduncle  long  and  compressed,  its  least  width  only  half  diameter  of 
orbit.  Fins  moderate,  dorsal  inserted  behind  ventrals  a  distance  equal  to  diameter  of 
eye,  much  nearer  base  of  caudal  fin  than  snout,  its  rays  about  as  long  as  head,  free 
margin  straight;  anal  with  longer  base  but  shorter  rays;  pectorals  falcate,  not  reach- 
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ingventrals;  ventrals  short,  scarcely  reaching  anal;  caudal  long  and  deeply  forked. 
Scales  rather  small  and  closely  imbricated,  very  small  and  crowded  before  the  dorsal; 
lateral  line  complete,  greatly  decurved,  as  in  Notemigonus. 

Color  in  spirits :  Pale  yellowish  above,  silvery  below ;  upper  half  of  body  sprinkled 
over  with  numerous  small,  dark-colored  spots,  thick  enough  along  median  line  of 
back  to  form  a  narrow  dark  vertebral  band  from  occiput  to  base  of  caudal  fin ;  the 
spots  on  anterior  part  of  side  so  arranged  as  to  form  about  sixteen  obtuse  angles  fitting 
into  each  other,  the  angles  opening  forward,  thus  >>,  these  markings  being  xx^on 
alternate  scales;  a  silvery  band  on  caudal  peduncle  overlaid  with  fine  dark  specks; 
top  of  head  dark,  snout  pale,  but  with  many  fine  punctulations;  tip  of  lower  jaw  with 
some  small  specks ;  sides  of  head  silvery ;  all  the  fins  except  the  pectorals  with  many 
fine  dark  points,  most  numerous  on  dorsal  and  caudal.  This  curious  species  of  No- 
tropis  bears  a  very  close  superficial  resemblance  to  Notemigontts  chrysoletumSy  but  of 
course  its  generic  relationship  is  with  the  Notropes. 

This  species  is  based  upon  the  following  specimens:  Three  specimens,  2  to  2 J 
inches  long,  from  Neches  Eiver,  14  miles  east  of  Palestine,  Texas,  November  24, 1891, 
and  3  specimens  of  about  the  same  size,  from  Sims  Bayou,  near  Houston,  Texas, 
November  18, 1891.  The  specimens  from  Sims  Bayou,  like  all  other  fishes  from  that 
place,  are  very  much  bleached,  but  show  the  same  general  pattern  of  coloration  as 
those  from  the  Neches  Eiver. 

15.  PhenacobiuB  mirabilis  (Girard). 

Exoglo88um  mirahile  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 191  (Arkansas  River,  Fort  Smith). 

Two  specimens  from  the  Trinity  Eiver  at  MagnoUa  Point,  near  Palestine.  Also 
taken  by  Drs.  Jordan  and  Gilbert  in  the  Sabine  Eiver  at  Longview,  Texas,  and  the 
Arkansas  Eiver  near  Fort  Smith. 

16.  Hybopsis  aestivalis  marcoxiis  J.  and  G.     (PI.  xxxv.) 

Ryhopsis  cBstivalis  marconis  Jordan  and  Gilbert,  Proc.  U.  S.  N.  M.  1886,  22  (San  Marcos  River). 

Head,  4^;  depth,  5^;  eye,  3^,  less  than  snout,  but  equal  to  interorbital  width. 

We  found  this  fish  very  abundant  in  the  San  Marcos  Eiver  below  San  Marcos, 
and  in  the  Guadalupe  Eiver  near  New  Braunfels.  It  seems  to  be  like  Hybopsis  hyos- 
tomtiSy  a  fish  of  the  rapid,  open  stream,  as  we  found  it  only  where  the  water  was  pure 
and  clear  and  the  current  very  swift.  At  a  single  haul  with  a  12-foot  seine  in  the 
Guadalupe  Eiver,  between  the  two  bridges  near  New  Braunfels,  several  hundred  fine 
specimens  were  taken. 

17.  OpsopcBodus  OBCuluB,  sp.  nov. 

I  refer  to  this  species  specimens  from  the  following  places : 

Neches  River  east  of  Palestine,  Texas,  November  24,  18&1 20 

Long  Lake,  Palestine,  Texas,  November  25,  1891 2 

Buffalo  Bayou,  Houston,  Texas,  November  16,  1891 4 

Kilper's  Ponds,  Houston,  Texas,  November  21, 1891 4 

Sims  Bayou,  Houston,  Texas,  November  18,  1891 48 

Dickinson  Bayou,  Nicholstone,  Texas,  November  14, 1891 4 

Head,  4J  to  4§;  depth,  4^  to  5;  eye,  3;  D.  I,  10,-  A.  I,  8;  scales,  6  or  7-38  to  41-3 
or  4;  teeth,  4-4  or  4-5,  more  or  less  serrate  and  hooked,  the  pharyngeals  small  and 
weak;  peritoneum  silvery,  with  small  brown  specks. 

Body  rather  slender,  little  elevated,  head  subconic,  its  depth  at  eye  but  half  its 
length,  snout  blunt,  shorter  than  eye;  mouth  very  small,  almost  vertical,  scarcely  any 
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lateral  cleft;  scales  moderate,  rather  deeper  than  long,  thos(»  in  front  of  dorsal  small; 
breast  naked;  lateral  line  complete,  somewhat  decnrved.  Origin  of  dorsal  slightly 
behind  that  of  ventrals,  nearer  snont  than  base  of  candal,  its  lieight  equal  to  length 
of  head,  pointed,  the  free  margin  nearly  straight,  inclined  to  be  concave;  anal  small, 
its  base  one-half  length  of  head,  about  equal  to  the  dorsal  in  height. 

Color  of  Neches  Eiver  specimens  pale,  the  upper  parts  of  the  body  with  numerous 
fine  brown  specks  arranged  chiefly  along  edge  of  scales  so  as  to  give  a  regular  cross- 
hatching,  this  covering  the  caudal  peduncle;  middle  of  side  with  a  plumbeous  band 
about  one  scale  wide,  extending  also  across  cheek  and  upon  snout;  two  rows  of  small 
spots  above  and  parallel  with  the  plumbeous  band  and  one  below  it,  not  distinct  in 
some  specimens;  top  of  head  dark,  an  indistinct  line  from  nape  to  origin  of  dorsal 
fin;  lower  parts  of  body  plain  except  on  posterior  portion  where  the  cross-hatching 
extends  to  under  side  of  caudal  peduncle;  no  spot  at  base  of  caudal;  fins  plain  or 
with  a  few  scattered  punctulations  on  dorsal  and  anal,  no  evidence  of  the  large  black 
area  found  on  dorsal  fin  of  0.  emilicB. 

The  specimens  from  Long  Lake,  Dickinson  Bayou,  Buffalo  Bayou,  and  Kilper's 
Ponds  agree  in  color  with  those  from  the  Neches  Eiver,  while  all  the  specimens  from 
Sims  Bayou  are  nearly  uniform  pale  yellowish  throughout,  there  being  no  markings 
anywhere  except  a  very  faint  lateral  band  and  a  few  scattered  punctulations  discernible 
only  under  a  lens ;  dorsal  and  anal  wholly  plain.  The  pale,  bleached  appearance  of  the 
specimens  from  Sims  Bayou  is  quite  certainly  due  to  the  peculiar  character  of  the 
place  in  which  they  were  found,  it  being  a  shallow,  isolated,  and  stagnant  pool  with 
mud  bottom,  containing  scarcely  any  vegetation  and  lying  exposed  on  the  open  prairie. 
Thousands  of  cattle  from  the  surrounding  prairie  come  to  this  pool  for  water  during 
the  dry  season,  and,  in  consequence,  the  banks  are  much  cut  up  and  the  water  is  more 
or  less  foul.  These  conditions,  of  course,  have  their  effect  upon  the  fishes  found  there, 
and  all  the  species  obtained  there  by  us  present  the  same  faded  appearance. 

This  species  is  quite  close  to  0.  emilice  Hay,  but  may  be  distinguished  from  it  by 
the  less  depth  of  the  head,  the  more  pointed  dorsal  and  anal  fins,  and  by  the  very 
different  coloration.  A  specimen  of  0.  emilue  from  Mayfield  Creek,  Kentucky,  col- 
lected by  Mr.  A.  J.  Woolman,  has  the  depth  at  the  eye  half  length  of  head,  and  the  free 
margin  of  the  dorsal,  as  well  as  that  of  the  anal,  is  convex,  while  in  the  Texas  specimens 
it  is  straight  or  even  concave,  due  to  the  greater  length  of  the  first  three  rays.  These 
small  differences,  together  with  the  entire  absence  of  the  large  black  spot  on  the 
dorsal  fin  which  constitutes  such  a  noticeable  feature  in  the  coloration  of  0.  emilice, 
and  the  presence  (except  in  the  bleached  specimens)  of  a  much  more  distinct  plum- 
beous lateral  band  than  is  found  in  any  of  the  specimens  of  0.  emilice  that  I  have 
examined,  do  not  permit  me  to  believe  that  the  two  are  specifically  identical.  To 
regard  the  Texas  specimens  as  being  0,  emilicv  would  require,  it  seems  to  me,  either 
that  the  lateral  band  should  be  obsolete  or  that  there  should  be  some  evidence  of  the 
presence  of  the  black  area  on  the  dorsal  fin;  for  it  would  seem  that  conditions  which 
would  result  in  intensifying  one  of  these  color  markings  would  not  obliterate  the  other. 

This  species  differs  from  the  other  of  the  two  known  species  of  this  genus  (0. 
bollm^niy  recently  described  by  Dr.  Charles  H.  Gilbert,  from  Buckhead  Creek,  Georgia), 
in  having  the  lateral  line  complete  and  in  not  having  the  black  caudal  spot  so  conspicu- 
ous in  that  sx)ecies. 


10.  lf<>t0fiii|»(>nfuiclir|r«oletiinM '^Mtteh.;. 

Snm4^fmn  f^fH^tm^m  rif  thiH  wj#le!y  f\\f*tnhnteii\  minnow  were  taken  at  ea^rh  of  rhe 
foI1owJri((  pljie>!«;  y^eheu  River,  14  milf*«  eant  of  Palestine:  r»n^  L^e  and  Triniry 
KfVinr,  near  Palestine:  Hiin«  Bayofi,  Ki iyier'n  Pond**,  and  Bi^  \^Tiite  Oak  Bayou,  at 
HonirtoTi;  and  JMekinivwi  Hayoo-  near  I>iekin«rin. 

1#>  Oypfituydoa  ranl^fstiM  ciyAi»>^pM«;. 

Thirty  KpeefmenH  rif  rbi«  «peeie«  were  obtained  at  fxaM-eirton,  3  from  Dickinson 
Bayrm,  and  10  frrmi  Cfftjmn  ^'hriMti.  It  ih  abnndant  both  at  Galveston  and  Corpoi^ 
Chrf«ti,  Thi«  \n  the  forrn  d4*A¥^\H*f^  by  Baird  and  Girard  a^  C.  (jihboann,  but  onr  speei- 
menff  do  n<it  ne^'m  Uf  differ  materially  from  northern  ones. 

In  (mr  Httidy  of  thin  and  relate/I  Kf>ef5ie«  we  had  ocr;a«ion  to  comx>are  npecimens  of 
fjjfprinodon  carpio  Giinther  and  C.  mydrwf  Goode  &  Bean,  £uid  can  not  see  any  tangi- 
ble differencen. 

TtO.  FimdtiltM  0ffiiflto  CB.  ^O.). 

The  colleetioTi  e/mtain«  14  npeeimens  from  Galveston  and  2  from  Corpus  ChristL 
It  \n  ati  atmndant  sper^ies  at  ear;h  place. 

n.  TxtnMinn  beterooHtaii  (L,). 

A  dozen  spe/',imeris  from  f>>rpnH  Christi,  2  from  Dickinson  Bayon^  and  14  from 
Ofthre^t/m,  at  ear-.h  rrf  which  places  it  is  abnndant. 

M»  TxmAvXnn  pttlHdaii,  «p.  ncrv.    fP).  xxxv.) 

(yr\(*>  specimen,  If  inches  in  total  len^,h,  taken  in  Galveston  Bay,  near  Swan  Lake, 
Tf^xas,  Nrrvember  10,  1801.  Flead,  3^;  depth,  4;  eye,  3^;  D.  12;  A.  11;  scales,  31-11. 
fthont  10  before  the  dorsal. 

Body,  st/ont;  hend,  heavy;  candal  j^eduncle  long  and  much  compressed;  snout, 
short  and  blnnt,  short^er  than  eye,  which  is  two-thirds  the  width  of  the  interorbital 
SpaC/i^;  humeral  scale  not.  enlarge^l,  two  rows  of  scales  on  the  cheek;  mouth  rather 
small,  little  obllrine,  teeth  poirit^Ml,  in  more  than  one  series,  the  outer  enlarged.  Dorsal 
flu  over  the  anal,  its  origin  midway  between  base  of  caudal  and  posterior  edge  of 
(rpercle,  or  midway  of  total  length,  its  ray  short,  about  1|  in  head;  anal  rays  about 
er]tial  In  length  to  those  of  dorsal. 

Scales  meditim,  not  firmly  atta<',hed,  31  in  longitudinal  series,  11  in  transverse  from 
dorsal  to  anal,  about  10  before  the  dorsal. 

Oolor,  fiale  yellowish  j  sides  with  about  13  narrow,  dark,  vertical  bars,  much  nar- 
rower than  the  pale  Interspnces,  not  extending  on  the  back  or  belly;  scales  sparsely 
covered  with  fine  dark  punotuhtticms,  few  on  the  vertical  fins  and  head;  a  large  oblong 
black  spot  ott  the  back  Immediately  in  front  of  dorsal  flu. 

This  s|)^ele«  Is  allied  to  FnnduluH  similis  Baird  and  Girard,  but  the  head  is  less 
polnti^d,  the  stiottt  very  muc^h  shorter,  it  being  shorter  than  the  eye,  while  in  F.  similis 
It  l«  4  ♦•i'*^'*  t^*<^  ^V<S  the  dorsal  has  one  more  ray  and  the  anal  two  or  three  more,  the 
color  Is  paler,  the  burs  less  distim^t,  there  is  no  dayk  dorsal  line  as  iu  the  other,  while 
the  protiotttUMMl  black  spot  in  front  of  the  dorsal  is  not  found  on  F,  aimilis. 
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23.  Fandulus  zenicus  Jordan  and  Gilbert. 

Fundulua  xenicus  Jordan  and  Gilbert,  Proc.  U.  S.  N.  M.  1882, 255  (Pensacola) ;  Synopsia,  1882.892. 
Adinia  multifasciata  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 117. 

Four  specimens  of  this  interesting  little  species  were  taken  in  Galveston  Bay. 
Head,  3;  depth,  2^;  eye,  3;  snout,  3;  D.  12;  A.  12. 

Body  greatly  compressed,  the  back  elevated,  profile  from  snout  to  dorsal  nearly 
straight,  this  forming  an  acute  angle  with  the  ventral  line  from  snout  to, anal  fln; 
caudal  peduncle  very  deep,  its  greatest  depth  14  in  head;  dorsal  large,  its  origin  in 
front  of  anal,  the  longest  rays  nearly  as  long  as  head.  The  dusky  blotch  said  to  be 
below  and  behind  the  eye  is  not  evident. 

24.  Zygonectes  funduloides,  sp.  no  v.     (PI.  xxxv.) 

This  species  is  described  from  two  specimens,  each  1^  inches  long,  from  Dickinson 
Bayou,  Dickinson,  Texas,  November  13,  1891.  Head,  3^;  depth,  4J;  eye,  3J;  D.  9  or 
10;  A.  9;  scales,  35-11,  24  before  the  dorsal. 

Body  moderately  robust,  width  at  pectorals  a  little  greater  than  greatest  depth  of 
Lead;  snout  rather  blunt,  equal  to  eye;  interorbital  width  1§  times  diameter  of  eye; 
caudal  peduncle  deep  and  compressed;  mouth  not  large  nor  greatly  oblique;  teeth 
pointed,  the  outer  series  being  somewhat  enlarged;  peritoneum  pale.  General  color  in 
spirits,  dai'k  olivaceous,  sides  with  10  to  14  dark  vertical  bars  which  are  usually  two 
to  three  times  as  wide  as  the  intervening  silvery  ones;  in  one  specimen  the  bars  ex- 
tending from  the  dorsal  to  the  anal  are  about  equal  in  width  to  the  silvery  interspaces; 
whole  body,  including  all  the  fins,  profusely  dusted  over  with  minute  brownish  spots 
which  are  very  numerous  on  back  and  top  of  head;  a  narrow,  dark  line  extending  from 
nape  to  origin  of  dorsal. 

Dorsal  fin  small,  slightly  in  front  of  anal,  its  origin  midway  between  posterior 
edge  of  opercle  and  base  of  caudal  fin,  the  longest  rays  about  equal  to  base  of  fin,  or 
half  length  of  head. 

If  the  characters  which  are  used  to  distinguish  the  genus  Fundulus  from  Zygonectes 
are  really  of  generic  value,  the  small  size  of  the  dorsal  fin  would  put  this  species  in 
Zygonectes,  though  the  position  of  the  fin  is  rather  that  of  Fundulus.  I  have  compared 
these  specimens  with  numerous  young  individuals  of  F.  heteroclitus  collected  by  Dr. 
H.  M.  Smith  at  St.  George  Island,  Maryland,  and  find  them  very  similar  in  general 
appearance;  in  Z.  funduloides,  however,  the  dorsal  is  placed  further  back,  and  has 
fewer  rays  (9  or  10  instead  of  12),  the  anal  is  smaller  (9  instead  of  11);  the  pattern  or 
coloration  is  the  same,  but  the  contrasts  are  more  marked,  and  instead  of  the  dark 
dorsal  band  found  in  this  species  the  young  of  F.  heteroclitus  have  a  small  dusky  area 
at  base  of  dorsal  in  front;  the  young  have  an  ocellus  upon  last  rays  of  dorsal,  which 
is  not  found  in  the  other  species. 

25.  Zygonectes  piilvereus,  sp.  nov.     (PL  xxxvi.) 

This  species  is  based  upon  the  following  specimens : 

!Nine  specimens.  If  to  2  inches  long,  from  Dickinson  Bayou,  Dickinson,  Texas, 
November  13  and  14,  1891. 

One  specimen,  1 J  inches  long,  from  Buffalo  Bayou,  Houston,  Texas,  November  16, 
1891. 

One  specimen,  IJ  inches  long,  from  the  mouth  of  Oso  Creek,  Corpus  Ohristi, 
Texas,  November  28,  1891. 
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Head,  3J;  depth,  4J;  eye,  3J;  D.  10  (11  in  one  specimen);  A.  10  (occasionally 9) ; 
scales,  35-11,  about  22  before  the  dorsal. 

Body  stout,  heavy  forward;  head  broad  and  flat,  the  snout  short  and  blunt;  caudal 
peduncle  long,  deep,  and  greatly  compressed ;  eye  moderate,  IJ  in  interorbital  width, 
greater  than  snout;  humeral  scale  not  enlarged,  four  rows  of  scales  on  cheek;  mouth 
rather  small,  but  little  oblique;  teeth  pointed,  in  more  than  one  series,  the  outer  en- 
larged and  canine-like;  peritoneum  pale.  Dorsal  slightly  in  advance  of  anal,  its  origin 
midway  between  tip  of  caudal  and  anterior  rim  of  orbit,  or  about  midway  between 
base  of  caudal  and  opercular  opening;  anal  small,  its  longest  rays  IJ  in  head. 

Color  in  alcohol,  olivaceous,  profusely  sprinkled  or  dusted  all  over  except  on  breast 
with  very  fine  brown  punctulations,  so  abundant  on  back  as  to  obscure  the  individual 
specks;  median  line  of  back  with  a  black  stripe  from  occiput  to  dorsal  fin;  sides  with 
10  to  12  or  more  brown  spots  of  larger  size,  these  sometimes  arranged  somewhat  defi- 
nitely in  two  longitudinal  lines,  in  the  upper  one  of  which  the  spots  are  confluent  in 
some  examples,  forming  large,  oblong  blotches;  all  the  fins  except  the  ventrals  with 
numerous  very  small  brown  specks. 

This  species  resembles  Z.  jenkinsij  but  differs  from  it  in  the  larger  dorsal,  much 
smaller  anal,  smaller  scales,  the  much  shorter  snout,  the  heavier  or  broader  head,  and 
in  the  coloration.  The  localities  from  which  the  types  were  obtained  would  indicate 
that  it  is  an  inhabitant  of  water  that  is  but  little  brackish  or  almost  fresh. 

26.  Zygonectes  jenkinsi,  sp.  nov.    (PL  xxxvi.) 

This  species  is  based  upon  21  specimens,  ranging  in  length  from  1 J  to  2j}  inches, 
collected  in  Dickinson  Bayou,  near  Dickinson,  Texas,  November  14, 1891,  and  11  ex- 
amples from  Galveston  Bay,  Galveston,  Texas,  collected  a  day  or  two  earlier. 

Head, 3J;  depth, ^{^ to 5);  eye, 3 J (3^ to 3f ) ;  D.  8  or 9;  A.  12 (11  to  13) ;  scales, 
33-10, 18  before  the  dorsal.  Body  moderately  elongate,  head  depressed,  wide  between 
the  eyes,  pointed,  the  snout  about  one-fourth  greater  than  eye,  which  is  contained  1 J 
times  in  interorbital  width;  mouth  rather  large,  little  oblique;  teeth  in  more  than  one 
series,  the  outer  enlarged,  pointed,  and  slightly  curved  inward;  humeral  scale  small, 
three  rows  of  scales  on  cheek.  Fins  medium,  dorsal  slightly  behind  anal,  midway  be- 
tween tip  of  caudal  and  posterior  rim  of  orbit,  the  distance  from  tip  of  snout  to  origin 
of  dorsal  being  twice  the  distance  from  that  point  to  base  of  caudal  fin;  dorsal  and 
anal  low,  their  longest  rays  half  length  of  head;  base  of  anal  2 J  in  head;  pectorals 
If  in  head;  ventrals  short,  1^  in  i)ectoral;  caudal  fin  truncate,  about  as  long  as  head; 
peritoneum  black. 

Color,  pale  olivaceous,  covered  except  on  breast  with  numerous  minute  dark-brown 
specks,  arranged  chiefly  along  the  edges  of  the  scales,  thus  giving  the  sides  and  back 
a  checkered  or  cross-hatched  appearance;  in  addition  to  these  fine  punctulations,  there 
are  usually  15  to  30  larger  spots  more  or  less  definitely  arranged  in  two  rows  lying 
along  or  above  the  axis  of  the  body ;  in  some  examples  these  spots  are  absent  or  blended 
so  as  to  form  short,  indistinct  vertical  bars;  in  most  specimens  there  is  a  very  obscure 
lateral  band  about  one  scale  in  width;  fins  plain  or  with  few  very  minute  punctula- 
tions; top  of  head  dark. 

Belated  to  Z.  rubrifrons  Jordan,  but  differing  from  it  in  the  following  particulars: 
The  body  is  more  slender,  the  head  is  shorter,  the  dorsal  and  anal  are  larger,  and  the 
color  markings  are  quite  different.    Compared  with  specimens  of  Z.  henshalli  Jordan, 
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it  is  more  slender,  the  snout  is  longer  and  more  pointed,  and  the  color  is  not  the 
same;  from  specimens  of  Z.  cingulatus  Cuv.  and  Val.  from  Pensacola,  the  diflferences 
are  seen  to  be  about  the  same  as  those  which  distinguish  it  from  Z.  henshalli;  from 
the  types  of  Z.  auroguttatus  Hay,  it  differs  chiefly  in  the  greater  number  of  anal  rays 
and  the  less  distinct  crossbars. 

I  name  this  species  for  Prof.  O.  P.  Jenkins,  of  Leland  Stanford  Junior  University, 
in  recognition  of  his  work  upon  the  fishes  of  the  Sandwich  Islands. 

27.  Zygonectes  notatus  (Raf.). 

Specimens  of  this  widely  distributed  species  were  obtained  at  the  following  places: 

Neches  River,  east  of  Palestine 27 

Trinity  River,  at  Magnolia  Point 2 

Long  Lake,  near  Magnolia  Point 15 

Buffalo  Bayoa,  Houston 7 

Big  White  Oak  Bayou,  Houston 23 

San  Antonio  Springs,  San  Antonio 5 

These  Texas  specimens  do  not  differ  apparently  from  examples  collected  in  Indiana. 

28.  Zygonectes  escambiae  Bollman. 

Zygonectes  escamhice  Bollman,  P^oc.  U.  S.  N.  M.  1886, 463  (Escambia  River,  Flomaton,  Ala.). 

From  a  pond  on  the  bank  of  the  Trinity  River,  at  Magnolia  Point,  we  obtained  5 
specimens  that  I  refer  to  this  species. 

Head,  4;  depth,  5;  eye,  2f,  greater  than  snout;  scales  about  38-10,  20  before  the 
dorsal;  dorsal,  7  or  8,  slightly  behind  the  anal;  anal,  9.  Sides  with  about  10  brownish 
or  chocolate  lines  made  up  of  a  spot  on  each  scale;  in  two  of  the  live  examples  these 
lines  are  more  nearly  continuous  than  in  the  others;  between  these  are  smaller  spots 
hardly  forming  lines;  the  individuals  with  the  spots  most  distinct  are  probably  males. 

Compared  with  the  types  of  Z.  escambice,  these  specimens  are  more  slender,  the  spots 
come  nearer  to  forming  continuous  bands,  and  the  tins  are  all  plain,  compared  with 
the  types  of  Z.  craticula  Goode  and  Bean,  which  are  from  Indian  River,  Florida;  the 
snout  is  shorter  and  less  pointed,  the  lower  jaw  projects  less,  and  the  longitudinal  lines 
are  less  marked.  Specimens  of  Z.  craticula  collected  at  Titusville,  Florida,  by  Mr. 
R.  E.  Earll,  show  about  10  dark  crossbars  not  developed  on  any  of  the  other  specimens 
examined  except  on  one  collected  at  Westville,  Florida,  by  Dr.  O.  P.  Hay,  and  identified 
by  him  as  the  Z.  nottii  of  Agassiz.  Zygonectes  eftcamhiw  Bollman  closely  resembles  Z, 
craticula  Goode  and  Bean,  and  it  may  be  that  they  are  both  identical  with  Z.  nottii  Ag. 
The  briefness  of  Agassiz's  description  of  Z,  nottii  makes  it  very  difficult  to  identify 
that  species  with  certainty,  and  it  is  perhaps  best  to  let  the  names  stand  as  above. 

29.  Lucania  parva  (B.  and  G.). 

Cyprinodon  parvus  Baird  and  Girard,  9th  Smithsonian  Report,  for  1854,  345  (Greenport,  Long 
Island). 

One  specimen  of  this  interesting  little  fish  was  taken  in  Sims  Bayou,  at  Houston, 
3  in  Dickinson  Bayou,  4  in  San  Antonio  Springs,  and  4  at  Corpus  C'hristi. 

This  species  at  first  glance  much  resembles  Oamhusia  patrueliSj  and,  in  collecting, 
is  apt  to  be  mistaken  for  that  species. 


88  BULLETIN   OP  THE   UNITED   STATES  FISH  C03IMISSI0N. 

30.  G^ambnsia  patmelis  (B.  and  G.)- 

Heterandria  patruelis  Baird  and  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  390. 

Gambusia  gracilis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 121  (Matamoras). 

Oambmia  humilis  Giinther,  Cat.  Fish.,  vi,  335,  1866  (Matamoras). 

Haplochilus  melanops  Cope,  Proc.  Amer.  Phil.  Soc.  1870,  457  (Neuse  River). 

Zygonecien  atrilatus  Jordan  and  Brayton,  Ball.  U.  S.  N.  M.,  xii,  84,  1878  (Nense  River,  North 

Carolina.) 
Zygonecies  hrachypierus  Cope,  Jordan  and  Gilbert's  Synopsis,  341,  1882  (Trinity  River  and 

other  streams  of  Texas). 

This  species  is  represented  in  the  collection  from  Texas  by  the  following 
specimens : 

Neches  River,  east  of  P-ilestine 1 

Trinity  River  at  Magnolia  Point 2 

Long  Lake,  near  Magnolia  Point 2 

Buffalo  Bayou,  Houston 8 

Hunter  Creek,  Houston 10 

Kilper's  Ponds,  Houston ^ 38 

Big  White  Oak  Bayou,  Houston 5 

Sims  Bayou,  Houston 48 

Dickinson  Bayou,  Dickinson 36 

San  Antonio  Springs,  San  Antonio 15 

Comal  Creek,  New  JBraunfels 127 

Rio  San  Marcos,  San  Marcos 68 

All  the  specimens  from  the  first  seven  localities  show  the  dark  suborbital  spot 
very  distinctly.  All  the  specimens  from  Sims  Bayou  are  very  pale  and  there  is  no 
suborbital  spot  in  any  of  them,  but  all  the  fishes  gotten  from  this  place  present  a 
bleached  appearance,  due,  no  doubt,  to  the  character  of  the  water  in  which  they  were 
found,  which  was  a  muddy  and  foul  pool  left  by  the  drying  up  of  the  greater  part  of  the 
stream.  Of  the  specimens  obtained  from  Dickinson  Bayou,  4  show  the  si)ot  while  the 
others  are  plain.  All  these  specimens  were  also  quite  pale.  The  15  specimens  from 
San  Antonio  are  quite  dark,  and  the  majority  show  the  dark  suborbital  spot.  The 
majority  of  the  numerous  specimens  from  New  Braunfels  show  the  spot,  though  in 
some  it  is  quite  faint  and  in  others  it  is  wholly  absent.  All  these  specimens  are  quite 
dark  and  resemble  those  from  San  Antonio.  Those  from  San  Marcos  are  rather  pale 
and  but  few  of  them  show  the  suborbital  spot. 

There  do  not  seem  to  be  any  good  reasons  for  separating  G.  humilis  from  patrueliSj 
even  as  a  geographical  form. 

In  many  of  the  female  specimens  from  San  Antonio  and  New  Braunfels  the  em- 
bryos are  quite  large,  fully  J  inch  in  length,  showing  that  the  species  produces  its  young 
in  midwinter  in  southern  Texas.  Specimens  collected  by  Dr.  Hugh  M.  Smith,  at  St. 
George  Island,  Maryland,  July  1,  contained  immature  eggs,  while  others  collected  at 
the  same  place  by  him  August  11  contained  young  apparently  ready  for  extrusion. 

31.  Mollienesia  latipinna  Le  Sueur. 

One  specimen  of  this  attractive  species  was  taken  at  Corpus  Christi,  2  at  Gal- 
veston, 42  at  Dickinson  Bayou,  and  1  from  Hunter  Creek,  near  Houston. 
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LIST  OF  CRUSTACEA  COLLECTED. 

[By  Marj  J.  Rathbon,  Department  of  Marine  Invertebrates,  National  Museum.] 

The  collection  6f  Crustacea  of  which  a  list  is  given  below  was  made  by  Prof. 
B.  W.  Evermann,  of  the  U.  S.  Fish  Commission,  during  the  months  of  November  and 
December,  1891,  while  engaged  in  an  investigation  of  the  fresh  and  siUt  waters  of 
eastern  Texas,  with  a  view  to  the  establishment  of  a  hatchery.  \Miile  the  collection 
contains  no  new  species,  it  is  interesting  from  the  fact  that  it  extends  the  limits  of 
many  species  and  furnishes  new  localities  for  others.  Those  species  which  have  not 
been  hitheii:o  recorded  from  a  locality  so  far  south,  are  as  follows:  Panopeus  depressuSj 
CalUnectes  hastatus,  Tozeuma  carol inens is,  Palwmonetes  vulgaris,  PaUemotietes  exilipes^ 
PaUemon  ohionis.  Hippa  einerita  (not  talpoida  Say)  ha^  not  been  found  further  north 
than  Cuba  and  Mexico.  The  species  whose  range  includes  Texas  but  which  have  not 
been  previously  recorded  from  there,  are  Libhiia  duhia^  Pnnopem  herhsUi^  Armiaeus 
cribrariusj  Petrolisthes  armatusy  Alpheus  heterochwUSj  and  Squilla  empma. 

BRACHTURA. 

1.  Libinia  dubia  Milne-Edwards. 

Corpus  Christi ;  Shamrock  Point,  Corpus  ChristL 

2.  Panopeus  herbstii  Milne-Edwards. 

Galveston  Bay. 

3.  Panopeus  tezanus  Stimpson. 

Shamrock  Point,  Corpus  Christi. 

4.  Panopeus  depressus  Smith.  , 

Galveston  Bay. 

5.  Callinectes  hastatus  (Say). 

Galveston  Bay;  jetty,  Galveston;  Swan  Lake,  Galveston ;  Corpus  Christi;  Sham- 
rock Point,  Corpus  Christi;  Dickinson  Bayou.  The  specimens  are  all  small,  except 
one  large  male  from  Galveston  Bay. 

6.  Arenaeus  cribrarius  (Lamarck). 

Corpus  Christi  Bay. 

7.  Sesarma  cinerea  (Bosc). 

Swan  Lake,  Galveston. 

ANOMURA. 

8.  Petrolisthes  armatus  (Gibbes). 

Galveston  Bay. 

9.  Hippa  emerlta  (Linnd  ?)  Fabrichis. 

Galveston  Bay;  Swan  Lake,  Galveston.  Easily  distinguished  from  talpoida  hj 
the  following  characteristics:  The  median  lobe  of  the  front  is  more  trianguhir;  the 
lateral  lobes  much  longer  and  narrower.  Second  joint  of  outer  antenna*  with  the 
median  spine  very  long,  much  exceeding  the  eyes,  directed  slightly  outward;  while  in 
talpoida  the  spine  is  much  shorter  and  directed  inward.  Third  ])oint  of  outer  inaxil- 
lipeds  longer  and  narrower  than  in  talpoida,  the  inner  margin  being  straight  or 
slightly  concave  for  its  anterior  two- thirds  instead  of  convex  as  in  talpoida;  the  lobe 
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at  the  antero-internal  angle  much  longer.  In  the  specimens  under  discussion  the 
terminal  joint  of  the  third  pair  of  legs  is  lanceolate,  but  this  is  not  characteristic  of 
the  species. 

MACRURA. 

10.  Tozeuma  carolinensis  Kingsley. 

Shamrock  Point,  Corpus  Christi. 

11.  Alpheus  heterochaelis  Say. 

Galveston  Bay;  jetty,  Galveston  Bay. 

12.  Palaemonetes  vulgaris  (Say). 

Galveston  Bay;  Swan  Lake,  Gal veston ;  Corpus  Christi;  Dickinson  Bayou.  The 
specimens  agree  in  having  the  tip  of  the  rostrum  devoid  of  spines. 

13.  Palaemonetes  ezilipes  Stimpson. 

Neches  Kiver,  fourteen  miles  east  of  Palestine;  Magnolia  Point,  Trinity  Eiver; 
Kilper's  Pond,  Houston ;  Big  White  Oak  Bayou,  two  miles  south  of  Houston ;  Corpus 
Christi.  While  as  a  rule  the  rostrum  has  seven  or  eight  teeth  above  and  two  below, 
one  specimen  has  nine  above  and  three  below,  and  several  specimens  with  eight  above 
have  three  below.  The  single  specimen  from  Corpus  Christi  is  the  only  one  in  which 
the  rostrum  exceeds  the  antennal  scales. 

14.  Palaemon  ohionis  Smith. 

Long  Lake,  Palestine;  MagnoUaPoint,  Trinity  Eiver;  Big  White  Oak  Bayou,  two 
miles  south  of  Houston. 

15.  PenaeuB  setaferus  (Linn^). 

Galveston  Bay;  jetty,  Galveston  Bay;  Swan  Lake,  Galveston;  Corpus  Christi. 

16.  PenaeuB  brasilienfds  Latreille. 

Galveston  Bay;  Swan  Lake,  Galveston;  Corpus  Christi  Bay;  Corpus  Christi. 

17.  CaxnbaruB  clarkii  Girard. 

Swan  Lake,  Galveston.    One  young  male. 


STOMATOPODA. 


18.  Squilla  empusa  Say. 

Jetty,  Galveston  Bay. 
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3 -REPORT  ON  THE  FISHERIES  OF  THE  GULF  STATES. 


INTRODUCTORY. 

The  following  report  upon  the  fisheries  of  the  Gulf  States,  prepared  in  the  Division 
of  Fisheries  of  the  U.  S.  Fish  Commission,  will,  it  is  believed,  prove  accei)table  and 
instructive  to  all  directly  or  indire<5tly  interested  in  tlie  fishery  resources  of  the  Gulf 
of  Mexico. 

The  value  of  the  fishery  products  of  this  region  is  at  present  small  w^hen  compared 
with  the  great  fisheries  of  the  New  England  States,  where  experience  and  enterprise, 
combined  with  intelligent  and  systematic  methods,  have  greatly  developed  the  re- 
sources of  the  waters.  This  report  discloses,  however,  great  possibilities  of  future 
production  in  the  waters  of  our  southern  borders,  and  shows  that  large  additions  can 
be  made  to  the  wealth  of  this  region  by  industry  and  enterprise,  so  that  we  may  well 
hope  the  time  is  not  far  remote  when  these  fisheries  will  command  the  attention  they 
deserve.  The  inquiry  x>rosecuted  has  been  addressed  to  every  phase  of  the  commer- 
cial fisheries  of  the  Gulf  States,  covering  their  methods  and  relations  as  well  as  the 
statistics  of  their  production  and  value.  As  this  report  is  general  in  character  and 
covers  the  entire  Gulf  region,  the  information  conveyed  has  in  some  particulars 
nei^essarily  been  restricted.  It  is  the  intention  of  the  Commission,  however,  to  publish, 
from  time  to  time,  papers  dealing  with  the  fisheries  of  each  of  the  States,  which  will 
give  more  in  detail  their  condition  and  ext-ent,  the  possibilities  for  their  improvement, 
and  the  advantages  they  ofter  to  capitalists  by  their  systematic  prosecution. 

The  preparation  and  form  of  presentation  of  this  report  have  been  under  the  general 
direction  of  Mr.  J.  W.  Collins,  assistant  in  charge  of  the  Division  of  Fisheries,  aided 
by  Dr.  Hugh  M.  Smith,  principal  assistant,  by  whom  the  explanations  and  discussions 
of  the  tables  have  been  mainly  made.  The  data  on  which  the  report  is  based  were 
chiefly  collected  by  Messrs.  W.  H.  Abbott,  Ansley  Hall,  Edward  E.  Race,  and  C.  H. 
Stevenson,  field  agents  of  the  division. 

Mabshall  McDonald, 

Commissioner. 
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A  STATISTICAL  REPORT  ON  THE  FISHERIES  OF  THE  GULF  STATES. 


BY  J.  W.  COLLINS   AND   HUGH   M.  SMITH. 


I.— GENERAL  NOTES  AND  STATISTICS. 

The  geographical  and  natural  advantages  of  the  Oulf  coa^t. — The  Gulf  region  has  a 
coast  line  very  much  longer  than  that  of  any  other  geographical  division  of  the  coast 
States.  Taking  into  consideration  the  principal  indentations^  its  approximate  length 
is  6,875  miles,  while  the  Middle  Atlantic  States,  which  rank  next  in  this  respect,  have 
only  5,400  miles  of  coast,  including  the  rivers  to  the  limits  of  commercial  fishing.  The 
shores  of  this  entire  section  are  low,  and  for  the  most  part  sandy  and  swampy,  sterile 
sandy  beaches  and  shallow  bayous  being  characteristic  features  of  the  coast. 

The  Gulf  States  occupy  a  favorable  location  for  supplying  a  large  part  of  the 
country  with  marine  products.  A  dozen  or  more  States  in  the  lower  Mississippi  Valley 
have  their  nearest  coastal  connections  through  these  States,  and  it  will  probably  be  in 
response  to  this  section's  demand  for  marine  food-products  that  the  Gulf  fisheries  will 
reach  their  highest  development. 

This  region  is  favored  with  many  highly  esteemed  food-fishes,  which  occur  here 
in  greater  abundance  than  elsewhere  on  the  coasts  of  the  United  States;  among  these 
the  sheepshead,  pompano,  red  snappers,  and  groupers  may  be  mentioned,  while  certain 
important  products  may  be  said  to  be  peculiar  to  the  region.  The  undeveloped 
resources  of  the  Gulf  States  invite  outside  attention  and  afford  a  promising  outlook 
for  future  increase.  The  possibilities  of  the  region  in  the  matter  of  oyster  production 
and  cultivation  are  believed  to  be  great,  though  there  are  in  some  localities  certain 
dif&culties  to  be  encountered  and  natural  limitations  which  may  somewhat  retard 
rapid  development. 

The  fisheries  of  this  region  are  not  specially  important  when  compared  with  those 
of  some  other  geographical  divisions  of  the  coast  States.  Nevertheless,  though  the 
New  England,  the  Middle  Atlantic,  and  the  Pacific  States  have  much  larger  fishing 
interests,  the  Gulf  fisheries  are  remarkable  for  their  recent  wonderful  growth  and  for 
the  possibilities  of  greater  advancement  in  the  future.  It  is  noteworthy  that  in  recent 
years  they  have  surpassed  both  in  extent  and  value  the  fisheries  of  the  South  Atlantic 
region. 

Investigation  of  the  Oulf  fisheries. — In  conformity  with  the  prescribed  functions 
of  the  Division  of  Fisheries  of  the  U.  S.  Fish  Commission,  an  investigation  of  the 
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fisliiDg  industry  of  the  coastal  waters  of  this  interesting  region  was  undertaken  in  the 
early  part  of  1891,  and  covered  a  period  of  about  three  months.  The  inquiry  embraced 
everj'^  phase  of  the  commercial  fisheries,  including  the  history,  methods,  relations,  and 
statistics,  and  was  conducted  by  the  following  field  agents  of  the  Commission :  W.  H. 
Abbott,  Ausley  Hall,  Edward  E.  Kace,  and  Charles  H.  Stevenson.  The  fishermen, 
fish-dealers,  and  canners,  and  the  general  business  public  of  this  region  evinced  a 
lively  interest  in  the  work,  and  extended  every  facility  to  aid  the  canvass  of  the  field 
agents. 

Scope  of  the  report, — In  this  paper  it  is  intended  to  present  a  statistical  review  of 
the  commercial  coast  fisheries  of  the  States  bordering  on  the  Gulf  of  Mexico.  The 
descriptive  matter  is  intentionally  brief,  and  consists  for  the  most  part  simply  of  a  dis- 
cussion of  the  tables.  In  the  introductory  portion  of  the  report  the  States  are  consid- 
ered in  relation  to  each  other  and  to  the  region  as  a  whole;  while  the  chapters  which 
relate  to  the  separate  States  give  detailed  accounts  of  the  various  phases  of  the  fish- 
eries. The  figures  in  the  general  tables  show  the  condition  of  the  fisheries  in  1890; 
the  statistics  under  each  State  are  for  two  years,  1889  and  1890,  and  are  therefore  valu- 
able because  of  the  comparisons  permitted. 

The  report  treats  of  the  fisheries  of  only  the  Gulf  coast  of  Florida,  but  in  the 
special  chapter  on  that  State  condensed  figures  are  given  for  the  east  coast. 

It  is  the  intention  of  the  Fish  Cominission  to  publish,  from  time  to  time,  separate  . 
papers  dealing  with  the  fisheries  of  each  of  the  Gulf  States.  The  absence  of  fiill  in- 
formation on  the  development,  methods,  relations,  etc.,  of  these  fisheries  is  very  appar- 
ent and  must  necessarily  delay  the  advancement  of  the  industry.  The  fisheries  of  no 
other  section  of  the  United  States  have  received  less  attention  and  are  so  little  under- 
stood, and  it  is  thought  that  detailed  reports  of  their  present  condition  and  extent, 
the  advantages  they  offer  to  capitalists,  and  the  possibilities  for  their  improvement 
will  greatly  enhance  their  importance. 

The  hunting  of  alligators  constitutes  an  important  fishery  enterprise  in  some  of 
the  States  of  this  region,  notably  Florida  and  Louisiana.  As  much  the  larger  num- 
ber of  animals  are  killed  at  points  distant  from  the  coast,  usually  in  more  or  less 
inaccessible  regions,  no  complete  investigation  of  this  branch  was  made.  The  sta- 
tistics obtained  relate  only  to  the  region  on  or  immediately  adjacent  to  the  coast,  and 
are  not  included  in  the  regular  tables,  but  are  given  in  the  form  of  footnotes  under 
each  State. 

The  fishermen, — A  large  number  of  nationalities  are  represented  among  the  fisher- 
men of  the  Gulf  States.  There  is  no  section  of  the  eastern  United  States  in  which 
so  many  unnaturalized  persons  are  found  in  the  fisheries.  More  foreign  fishermen  are 
credited  to  Louisiana  than  to  any  other  State;  here  nearly  one- third  of  the  fishing 
population  is  made  up  of  aliens,  chiefly  Italians,  Austrians,  Malays,  Spaniards,  and 
French.  In  the  number  of  foreign  fishermen  Florida  ranks  next  to  Louisiana,  having 
only  a  few  less;  the  British  provincial  element  predominates,  a  large  number  of 
both  white  and  colored  persons  from  the  Bahama  and  other  British  islands  being 
represented;  Spaniards,  Italians,  Portuguese,  Norwegians,  and  Greeks  also  occur  in 
considerable  numbers,  the  non-naturalized  fishermen  being  between  one-fourth  and 
one-third  the  fishing  population.  The  remaining  States  have  only  a  small  number  of 
foreign  fishermen,  who  are  chiefly  from  the  countries  of  southern  Europe,  Spain 
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furnishing  the  largest  number.  Taking  the  Gulf  region  as  a  unit,  it  is  seen  that  the 
fishermen  who  are  citizens  of  the  United  States  constitute  76  per  cent  of  the  fishing 
population,  while  the  remaining  24  per  cent  is  composed  of  foreigners.  The  percent- 
age of  colored  persons  among  the  native  and  naturalized  fishermen  is  about  22,  Florida 
having  the  most  and  Texas  the  fewest.  The  actual  number  of  American  white  and 
colored  persons  and  of  aliens  employed  in  the  fisheries  is  shown  in  Table  4,  under 
the  head  of  "Statistics  of  the  fisheries";  under  each  State  this  information  is  also 
given  in  greater  detail. 

The  apparatus  of  capture. — By  referring  to  the  tables  under  the  individual  States, 
it  will  be  seen  that  the  haul  seine  is  the  most  extensively  used  device  in  taking  fish 
proper;  it  is  so  generally  employed  in  all  the  States — in  some  of  them  almost  to  the 
exclusion  of  other  forms — that  it  may  be  called  the  characteristic  means  of  capture 
in  the  Gulf  region.  The  gill  net  is  an  unimportant  form  of  apparatus  except  in 
Florida,  where  it  yields  larger  results  than  the  seine.  Such  minor  devices  as  the  cast 
net  and  dip  net  are  mostly  employed  by  semi-professional  fishermen  and  take  but 
omall  quantities  of  fish ;  they  are  most  commonly  used  in  Louisiana. 

Both  in  Florida  and  Louisiana  lines  constitute  a  very  prominent  means  of  cap- 
ture; in  the  former  State  they  take  larger  quantities  of  fish  proper  than  any  other 
kind  of  apparatus.  * 

Such  implements  as  are  used  in  the  oyster,  sponge,  and  similar  fisheries,  in  addi- 
tion to  being  the  least  expensive,  are  naturally  the  most  productive.    In  every  State 
but  Texas  they  yield  much  larger  returns  than  any  of  the  other  forms  of  apparatus 
and  in  Florida  give  greater  results  than  all  other  kinds  combined* 

The  entire  absence  from  the  Gulf  States  of  pound  nets,  trap  nets,  weirs,  and  fyke 
nets,  which  are  so  prominent  in  the  fisheries  of  other  portions  of  the  United  States 
coast,  is  one  of  the  most  noticeable  features  of  the  fishing  industry  of  this  region. 
Pound  nets  have  been  tried  at  Pensacola,  Florida,  and  elsewhere,  but  their  use  has 
never  passed  beyond  the  experimental  stage,  owing  to  the  natural  disadvantages 
which  have  heretofoue  seemed  almost  insurmountable.  Tbe  objections  to  the  use  of 
the  pound  net,  trap  net,  and  similar  devices  may  be  briefly  summarized : 

1.  The  waters  of  the  Gulf  of  Mexico  abound  in  large,  predaceous  fish,  which  were 
found  to  enter  the  pound  nets  through  the  door  or  opening  and  often  made  their  exit 
through  the  netting,  generally  tearing  such  large  holes  in  the  sides  of  the  trap  that  all 
the  other  fish  escaped.  Aside  from  the  liberation  of  the  catch,  the  actual  damage  to 
the  net  was  often  great.  Sharks,  tarpon,  alligator  gars,  and  jewfish  caused  the  most 
damage. 

2.  The  teredo  is  abundant,  and  is  very  destructive  to  the  poles,  which  constitute 
an  important  element  of  expense  in  building  pound  nets. 

3.  The  high  temperature  of  the  water  in  this  subtropical  region  exerts  a  destr  ac- 
tive influence  on  twine,  which  becomes  rotten  much  more  rapidly  than  in  Northern 
waters. 

The  possibility  of  overcoming  all  these  diflBculties  may  be  suggested.  It  is  thought 
that  a  pound  net  may  be  constructed  of  galvanized  iron  wire,  which  will  not  only 
withstand  the  attacks  of  large  fish,  but  will  capture  them  for  food,  bait,  and  fertilizer. 
Of  course  such  a  net  can  not  be  handled  in  the  same  way  an  ordinary  pound  net 
is  drawn,  but  several  other  methods  of  taking  the  fish  from  the  net  are  believed  to 
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be  practicable,  such  as  tbe  use  of  a  small  seiiie,  as  in  the  herring  weir  fishery  in  Maine, 
or  the  arrangement  of  the  bowl  so  that  it  may  be  raised  and  lowered  by  means  of  pul- 
leys. A  false  bottom  of  wire  or  twine  would  also  be  used.  The  employment  of 
hollow  galvanize^l  iron  stakes  instead  of  wooden  poles  is  entirely  feasible  as  a  protec- 
tion frjm  the  teredo  and  would  ultimately  be  the  more  economical  practice. 

It  may  be  stated  here  that  one  of  the  reasons  why  gill  nets  are  not  more  exten- 
sively used  in  this  section  is  the  abundance  of  crabs,  garfish,  and  numerous  other 
species  which  do  no  great  direct  injury  to  the  nets,  but  are  always  present  to  attack 
and  destroy  the  fish  that  are  gilled. 

The  imi)ortance  of  the  various  devices  employed  in  the  fisheries  of  this  region,  as 
determined  by  the  value  of  the  products  taken,  is  shown  in  Table  1.  The  catch  in 
seines  was  valued  at  $658,764;  with  lines,  at  $289,200;  in  gill  nets  and  trammel  nets, 
$219,333;  in  cast  nets  and  dip  nets,  $23,286 ;  and  with  miscellane<ms  apparatus,  as 
tongs,  spears,  sponge  hooks,  etc.,  at  $1,248,083. 

i. — Table  thawing  by  Siateg  the  value  of  the  fish  and  other  aquatic  products  taken  with  each  principal  form 

of  apparatus  in  1890. 


Florida.... 
Alabama  .. 
MifMiifinippi 
Louiniana.. 
Texan 

Total 


$140, 004 

24,000 

68.793 

259,065 

157, 812 


658,764 


Linen. 


$1 04. 036 

3,005 

249 

78, 139 

13,690 


289,209 


Gill  net!) 
and  tram- 
mel nets. 

Cant  neta 

and  dip 

neta. 

Hiaoella- 
neonj  ap- 
paratus. 

Total. 

$183,686 

18,862 

9.185 

$3,298 

1,012 

800 

14.636 
3,540 

$634,115 
107,812 
166,672 
308,294 

$1,064,138 
154,871 
245,699 
660  134 

7,600 

131, 190 

313,832 

219,333 

23,286 

1,248,083 

2,438,675 

The  vessels. — ^The  following  table  shows  by  States,  rigs,  tonnage,  etc.,  the  sta- 
tistics of  the  vessels  employed  in  the  Gulf  fisheries.  In  some  resi>ects  the  fishing  fleet 
of  this  region  diffi^js  from  that  employed  in  other  sections  of  the  United  States,  although 
it  is  true  that  here,  as  elsewhere,  schooners  are  more  universally  employed  in  the 
fisheries  than  any  other  class,  and  in  Florida  a  large  number  of  t!ie  fleet  are  northern- 
built  craft.  This  applies  more  particularly  to  the  vessels  employed  in  the  red-snapper 
and  grouper  fisheries,  which  are  generally  typical  New  England  schooners,  though 
usually  of  cximparatively  small  size.  But  while  these  are  genemlly  deep-keel  vessels, 
the  great(;r  number  of  the  schooners  employed  in  the  oyster  and  sponge  fisheries  are 
shallow,  centerl)oard  craft,  many  of  them  being  built  in  this  region  for  the  special 
trade  in  which  they  are  employed. 

Steam  has  not  yet  become  an  important  factor  in  the  fisheries  of  this  region.  In 
Florida  it  has  recently  been  employed  to  a  limited  extent^  two  small  steamers  being 
used  chiefly  for  transporting  the  catch  of  fishing  gangs  to  market.  Two  steamers  are 
employed  for  a  similar  purpose  in  Louisiana  and  one  in  Texas. 

The  sloop  rig  is  still  in  favor  for  sailing  vessels  of  comparrtively  small  tonnage. 
These  sloops  are  mostly  wide,  shallow,  center-board  vessels;  and  it  may  be  remarked 
that  the  general  character  of  the  coast  necessitates  the  employment  of  craft  with  light 
draft.  This  is  emphasized  by  the  recent  employment  of  large  sharpies  about  Tampa, 
Florida,  averaging  7  or  8  tons  burden. 

The  Gulf  region  is  remarkable  for  the  employment  of  a  large  number  of  small  lug- 
rigged  vessels  of  about  7  tons  register.    These  are  mostly  found  in  Louisiana,  which 
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has  86  vessels  of  this  class  in  a  total  of  88  for  the  entire  section.  The  typical  lugger 
is  a  sharp,  shallow,  center-board  craft,  carrying  a  single  large  lugsail.  Vessels  of 
this  rig  are  celebrated  for  speed  and  general  fitness  for  the  work  they  have  to  perform. 
They  are  manned  chiefly  by  fishermen  of  foreign  birth. 

2, — Table  »hotoing  by  States  the  rigs  of  vessels  employed  in  the  fisheries  of  the  Gulf  region  in  1890, 


• 

Steamers. 

Schooners. 

Sloops. 

states. 

Luggers. 

Sharpies. 

Total. 

No. 
2 

Tons. 

No. 

149 

31 

55 

24 

9 

Tons. 

No. 

12 
7 

Tons. 

No.  .  Tons. 

1 

No. 
3 

Tons. 

No. 

166 
38 
62 

Tons. 

Florida 

34.40 

2, 499. 36 

334.79 

519.  71 

232.  01 

92.44 

80.62 
K3  Oft 

22.50 

2. 636. 88 
387.87 

K7ft   09 

Alabama 

1 

Minninfiinni ,.....,  ^  -  t  t   - 

5  '    ?»  SO 

2       16. 42 
86     568.05 

TiOiiifliana  .  -  t  t  t t 

2 
1 

54.49 
88.17 

7 
9 

42.29 
60.15 

119        896. 84 
19         240. 76 

Texas  

Total 

1 

5 

177.06 

268 

3, 678.  31 

40 

270.03 

88  1  584.47 

3 

22.50 

404     4  T\o.  vt 

The  products  of  the  fisheries. — Few  sections  of  the  United  States  are  better  sup- 
plied with  desirable  and  important  marine  fishery  products,  including  fish,  reptiles, 
and  invertebrates,  than  the  Gulf  States.  Among  the  invertebrates,  the  oyster  ranks 
first  in  commercial  importance.  It  is  extremely  abundant  throughout  the  entire  sec- 
tion and  constitutes  the  most  prominent  fishery  product.  No  other  moUusks  have  as 
yet  attained  economic  prominence,  though  in  Florida  the  round  clam  or  quahog  is 
taken  in  small  quantities,  and  the  meat  of  the  conch  is  used  for  bait  and  eaten  locally. 

A  number  of  species  and  varieties  of  sponges  occur  off*  the  Florida  coast  and  are 
objects  of  an  important;  fishery,  the  only  one  of  the  kind  prosecuted  from  the  United 
States.  The  principal  species  taken  are  known  as  the  grass,  yellow,  velvet,  glove, 
and  sheepswool  sponges,  the  poorest  and  least  valuable  of  which  are  the  glove  and 
grass  8i)onges,  while  the  sheepswool  occupies  the  first  rank  among  American  sponges 
and  is  the  species  most  eagerly  sought. 

Among  crustaceans  the  shrimp  is  the  most  prominent.  It  is  taken  on  the  coasts 
of  Mississippi,  Texas,  and  Louisiana,  the  last-named  State  maintaining  the  most 
extensive  fishery.  The  shrimps  are  eaten  fresh,  and  are  also  preserved  by  drying 
and  canning.  Crabs  are  abundant  in  this  region;  in  addition  to  the  common  blue  or 
edible  crab  of  the  Atlantic  coast,  there  occur  the  shore  crab,  the  lady  or  sand  crab, 
and  other  species  of  less  importance.  The  fishermen  of  Louisiana  secure  larger  quan- 
tities of  crabs  than  those  of  Mississippi  and  Texas,  the  only  other  Gulf  States  in  which 
the  fishery  is  carried  on.  The  stone  crab,  which  reaches  a  large  size  and  is  very  palata- 
ble, is  probably  most  abundant  on  the  coast  of  Florida,  where  it  is  a  highly  esteemed 
food  among  the  coast  inhabitants,  but  is  not  sought  for  commercial  purposes.  The 
lady  crab  is  very  common  in  Louisiana  waters,  and  is  a  favorite  product  in  iTew 
Orleans.  Several  species  of  crayfish  exist  in  the  brackish  and  fresh  waters  of  the 
Gulf  region,  but  it  is  only  in  Louisiana  that  they  are  caught  for  market.  In  April, 
1890,  an  experimental  attempt  was  made  by  the  U.  S.  Fish  Commission  to  acclimatize 
the  lobster  in  the  Gulf  of  Mexico;  745  adult  male  and  female  lobsters  and  250,000 
eggs  were  planted  in  Galveston  Bay,  but  the  fresh  water  of  the  bay  proved  fatal  to 
the  adults  and  it  is  not  probable  that  the  eggs  hatched.  In  southern  Florida  the 
fishermen  take  considerable  quantities  of  the  spiny  lobster,  locally  called  "  crawfish," 
which  are  mostly  used  for  bait  and  are  only  sparingly  eaten. 

F.  c.  B.  1891—7 
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The  eooaomic  Talue  of  the  rq[)tOes  inhabiting  the  Golf  States  is  greater  than  in 
any  other  flection.  Foremost  among  th^n  is  the  alligator*,  which  occurs  in  every 
Btate,  bat  is  of  commercial  importance  only  in  Florida  and  Louisiana.  The  croc^Kiile 
is  also  found  in  Florida  and  is  occasionally  though  very  rarely  taken.  There  are  at 
least  five  species  of  terrapins  in  this  section  which  are  valuable  as  food-  Four  of 
these  occur  in  fresh  wat««",  one  of  whiclt,  the  ^^  mobilian,''  reaches  a  length  of  16  inches 
and  is  very  highly  esteemed,  especii^y  in  New  Orleans,  Mobile,  and  other  Southern 
cities.  The  salt-wat^  or  diamond-back  terrapin  is  also  found  in  the  salt  marshes 
from  Florida  to  Texas,  and  is  a  valuable  object  of  fishery.  This  region  is  included 
within  the  range  of  three  soft-shell  tortoises,  which  are  chiefly  found  in  shaUow,  slug- 
gish streams  with  muddy  bottoms;  both  their  flesh  and  eggs  rank  high  as  articles  of 
food.  Two  species  of  snapping  turtle  also  inhabit  the  fresh  waters  of  these  States  and 
are  sometimes  captured.  Three  important  marine  tuitles  frequent  the  Gulf  of  Mexico 
and  are  sought  by  the  fishermen  of  nciarly  every  State;  these  are  the  green  turtle,  the 
loggerheaA,  and  the  hawkbill  or  tortoise-shell  turtle.  The  loggerhead  turtle  often 
attains  a  weight  of  1,600  piiunds,  but  the  average  weight  is  very  much  less;  the  green 
turtie  is  intermediate  in  size  between  the  loggerhead  and  the  hawkbill. 

Taking  the  region  as  a  whole,  the  most  proinioent  fish  is  the  mullet,  although 
this  is  relatively  important  only  in  Florida.  Of  the  fish  that  are  generally  distributed 
and  are  taken  in  greater  or  less  quantities  in  each  State,  the  squeteague  or  trout  ranks 
first,  followed  by  the  sheepshead  and  the  redfish  or  channel  bass.  Other  valuable 
fishes  are  the  bluefish,  buffalo-fish,  catfish,  croakers,  grunts,  pompano,  red  snapx>^r, 
and  Spanish  mackereL  The  most  important  of  these  is  the  red  snapper;  the  catch 
exceeds  that  of  all  other  si>ecies  except  the  mullet.  In  addition  to  the  foregoing  there 
is  a  great  variety  of  other  si>ecies,  some  of  which  are  more  or  less  peculiar  to  this 
region,  such  as  the  minor  snappers,  groupers,  lady-fish,  whiting,  drum,  pinfish,  sailors 
choice,  jurel,  grunts,  angel  fish,  sea  bass,  etc. 

In  the  tables  of  products  all  objects  of  capture  have  been  reduced  to  the  common 
unit  of  a  pound,  in  order  that  the  aggregate  weight  of  the  products  of  the  fisheries  may 
be  shown.  Oysters,  among  a  few  other  products,  are  rarely,  if  ever,  marketed  on  this 
basis,  and  it  should  therefore  be  borne  in  mind  in  reading  the  tables  that  the  quantity 
of  oysters  given  represents  the  weight  of  the  edible  portion,  of  which  about  7  x)ounds 
are  obtained  from  each  bushel.  Footnotes  to  all  the  general  tables  show  the  yield  of 
oysters  in  bushels. 

A  list  and  classification  of  the  fishery  products  of  the  Gulf  States  is  given  in  the 
following  table.  In  the  first  column  the  various  local  names  employed  in  this  region 
are  shown;  the  second  column  contains  the  scientific  identification  of  the  species;  in 
the  third  column  the  names  are  given  under  which  the  products  are  recorded  in  the 
tabulations.  Without  having  the  actual  specimens  at  hand  for  examination  it  would 
be  impossible  to  identify  with  certainty  all  the  fishes  of  this  region  by  the  vernacular 
names  in  use  among  the  fisheimen ;  some  of  the  local  names  have  never  been  recorded 
and  are  of  doubtftil  application,  while  many  of  the  common  designations  are  borne  by 
two  or  more  species,  which  may  be  of  widely  different  character.  This  duplication  of 
names  is  not  only  found  by  cx)mparing  distant  sections  or  different  States,  but  exists 
in  the  same  localities.  On  the  other  hand,  the  same  species  may  have  totally  diffierent 
names  in  different  localities. 
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Common  and  scientific  names  of  the  important  oommercial  firsheSf  reptileSy  efc,  of  the  Gulf  States. 


Local  common  names. 


FISH. 

Aigrette *. . .  - 

Albacore  

Almicore 

Amber-fish 

Do 

Amber-jack 

Angel-fish  . . : 

Blackfish 

Blanca 

Blonker 

Bluefish 

Bonefish 

Do 

Do 

Bream 

Do 

Buffalo-fish 

Do 

Do 

Do 

Callifavor 

Capitaine 

Catfish,  bine 

Catfish,  channel 

Catfish,  flannel-mouth 
Catfish,  gaff-topsail . . . 

Catfish,  great 

Catfish,  Mississippi  . . . 
Catfish,  sea 

Do... 

Catfish,  silver 

Catfish,  white 

Cavalla 

Cero 

Channel  bass 

Chopa  

Chopa  blanca 

Chopa  spina 

Cobbler 

Coney  

Crevalle ....' 

Croaker 

Croaker,  bastard 

Croaker,  fiat 

Croaks,  post 

Dmm 

Dram,  fresh-water  — 
Flounder 

Do 

Gag 

Gaspergou 

Green  trout 

Do 

Ground  mullet 


Scientific  names. 


Names  under  which 
tabulated. 


LachnolflBmus  falcatus 

Seriola  dumerili 

Do 

Do 

Seriola  steams! 

Seriola  lalandi 

ChflBtodipterus  faber 

Serranus  atrarius 

Leiostomus  xanthurus 

Do 

Pomatomus  saltatrix 

Albula  vulpes 

Acanthurus  cceruleus 

Acanthurus  nigricans 

CentrarchidsB  (numerous  species) . 

Lagodon  rhomboides  

Ictiobus  cyprinella 

Ictiobus  bubalus 

Ictiobus  urus 

Ictiobus  velifer 

Mugil  cephalus . 

Lachnolemus  falcatus 

Tachysums  felis 

IctaluruB  punctatus 

Ameiurus  nigricans 

iBluricht^ys  marinus 

Ameiurus  nigricans 

Do 

iElurichthys  marinus 

TaohysuruB  felis 

Ictalurus  punctatus 

Do 

Caranx  hippos 

Scomberomorus  caballa 

Scisena  ocellata 

Lagodon  rhomboides 

Leiostomus  xanthurus 

Lagodon  rhomboides 

Trachynotus  falcatus 

Epinephelus  guttatus 

Caranx  hippos 

Micropogon  undulatus 

Scisena  punctata 

Leiostomus  xanthurus 

Do 

Pogonias  cromis 

Aplodinotus  grunniens 

Paralichthys  albigutta 

Paralichthys  lethostigma 

Mycteroperca  microlepis 

Aplodinotus  grunniens 

Micropterus  dolomien 

Micropterus  salmoides 

Mentioirrus  americanus 


Sailor's  choice. 
Amber-fish. 

Do. 

Do. 

Do. 

Do. 
Angel-fish. 
Sea  bass. 
Spot. 

Do. 
Bluefish. 
Lady -fish. 

Do. 

Do. 
Bream  and  sunflsh. 
Pinflsl^. 
Buffalo-flsh. 

Do. 

Do. 

Do. 
Mullet. 
Sailor's  choice. 
Catfish. 
,       Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Crevalle. 
Kingfish. 
Channel  bass. 
Pinfish. 
Spot. 
Pinfish. 
Pompano. 
Groupers. 
Crevalle. 
Croaker. 
Silver  perch. 
Spot. 

Do. 
Dmm,  salt-water. 
Drum,  firesh-water. 
Flounders. 

Do. 
Groupers. 
Drum,  fresh-water. 
Black  bass. 

Do. 
Whiting. 
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Common  and  $cientific  nam€$  of  ike  imporiant  commercial  Ji8he$f  reptiles,  etc, — Continaed. 


OrmipMr,  b|M;k 

Do 

Do 

(}r<mp«r,  Nm^sq 

Onmpttr,  r«d 

Gronpfrr,  yellow-fln 

(}niot,  black 

Onitit,  tioftr 

Grunt,  oommon 

Grunt,  French 

Grant,  opeii'nifnith 

Grunt,  rM^moiith 

Grunt,  «ow 

Grunt,  ftriped 

Grunt,  yellow 

Gaiif  ft 

HftrdtftU 

Hind 

Hind,  rook 

Hind,  NptHsklod 

HogflNh 

Honie<eyo  Jftck 

Jftok 

1)0 

1)0 

Jnckflnh 

l>o 

Jftok,  homc-oyn 

Jewflnh 

John  Pftw  

Jurwl 

Klntcflfih 

Do 

King  ccro 

Lftdy'Hnh 

Lawyer 

MRdemoinello 

Menllle 

Molly 

Moontlth 

Mullet,  blue-bftok 

Mullets  (Mimmon , 

Mullet«  ground 

Mullet,  silver 

Mullet^  striped 

Mullet,  white 

Nigger>fish 

Oldwif^  

Palomela 

Pftmiuk 

Pargo  coloriMlo. 

Percvh 

P«rcvh,  silver 

Pforvh.whtl* 

IVrmit 

IViCQkHr«do 


Seientiflc 


Epinepbelns  nigritus 

M  ycteropercft  microlepia 

MycteropercA  bonaci 

Epinephelns  utriatoii 

Ejiinepbelnji  morio 

Mycteroperca  Tenenoaa 

Htramlou  plnniferi 

Do 

Do 

Hmmnhm  flavolineainm 

Do 

HfBniulon  pliimiflri 

Do 

Hwmulon  tieniBtnm 

Hnmulon  ftciurun 

Promicropn  itaiara 

Caranx  chryson 

Rpinephelun  dninnnond-bayi 

KpinepheluH  aflcenHionin 

Epinephelns  dmnimond-hayi 

LachnolffimuR  falcaiufi 

Caranx  latun 

Caranx  hippos 

Lucius  roticulatus 

Lucius  vermiculatus 

Caranx  chrysos 

Caranx  hippos 

Carsaz  latus 

EpinepheluB  nigritns 

Epinephelns  drummond-hayi 

Caranx  chrysos 

Scoinboromorus  oaballa 

ScomberomoruB  rogalis 

Do 

Albula  vulpes 

Luljanus  oaxis 

Soiiena  punctata 

Mugil  oephalus 

Do 

Chntodiptems  fitber 

Mugil  ourema ^ 

Mugil  oephalna 

Mentlcimis  amerioanus 

Mugil  cnrema 

Mugil  cepbalus 

Mugil  ourema 

Rnneaoentma  fViWus 

Tracbynotus  glaucus 

TraohyttotuA  rbomboides 

Tracbynotus  rbodopus 

Lu^anus  blackfbrdl 

Centrarcbidie  (numerous  species). 

Sds!>ua  punctata 

Aplodinotus  grtmniens 

Tratvbyikotus  rbodopus 

ScifNia  oceUala 


Names  undrr  which 
t«bn]at«d. 


Jewfisb. 
Groupers. 

Do. 

Do. 

Do. 

Do. 
Grunts. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Jewfisb. 
Jurel. 
Groupers. 

Do. 

Do. 
Sailor's  choice. 
Crevalle. 

Do. 
Pike  and  pickerel. 

Do. 
Jurel. 
Crevalle. 

Do. 
Jewflsb. 
Groupers. 
Jurel. 
Kingflsb. 

Do. 

Do. 
Lady-flsb. 

Snappers,  gray  and  others. 
Silver  perch. 
Mullet. 

Do. 
Angel-flab. 
MuUet. 

Do. 

Do. 

Do. 

Do. 

Do. 
Groupers. 
Pompano. 

Da 

Do. 
Snappers,  red. 
Bream  and  sunfisb. 
Silver  perch. 
Drum,  firesb- water. 
Pompano. 
Cbannel 


FISHERIES   OF   THE   GULF   STATES. 


101 


Common  and  scientific  names  of  the  important  commercial  fishes,  reptiles,  etc. — Continued. 


Local  common  names. 


FISH — continued 
Pickerel 

Do 

Pigfish 

Pike 

Do 

Pinflah 

PlntadUU 

Pompano,  common . . . 
Pompano,  gaff-topsail 

Pompano,  round 

Poisson  Toage 

Porgy 

Post  croaker 

Redflsh 

Kock  bass 

Rockflah 

Do 

Ronco 

Ronco  amarillo 

Ronoo  grande 

Ronker 

Runner 

Do 

Sac.4-lait 

Sailor's  choice 

Schoolmaster 

Do 

Sea  bass 

Sea-kitten 

Sea  perch 

Sheepshead 

Shiner 

Shoemaker 

Silver-fish 

Silver  perch 

Skipjack 

Do 

Do 

Snapper,  black 

Snapper,  dog 

Snapper,  gray 

Do 

Do 

Snapper,  lone  . , 

Snapper,  mangrove  . . 

Do 

Snapper,  red 

Do 

Snapi>er,  yellow* tail. . 

Spadefish 

Spanish  mackerel 

Spot 

Sunflsh 

Do 

Tallowag 

Tallywag 


Scientific  names. 


Lucius  reticulatus 

Lucius  vermiculatus 

Orthopristis  chrysopterus 

Lucius  reticulatus 

Lucius  vermiculatus 

Lagodon  rhomboides 

Scomberomorus  roaculatus 

Trachynotus  carolinus 

Trachynotus  glaucus 

Trachynotus  rhomboides 

SciflBna  ocellata 

Lagodon  rhomboides 

Leiostomus  xanthurus 

SciflBna  ocellata 

Ambloplitcs  rupestris 

Mycteroperca  venenosa 

Roccus  lineatus 

Micropogon  undulatus 

Htemulon  sciurus 

Hffimulon  plumieri 

Micropogon  undulatus 

Caranx  chrysos 

Elagatis  bipinnulatns 

Pomoxis  annularis 

LachnolsBmns  falcatus 

Lutjanus  caxis 

Lutjanus  jocn 

Serranus  atrarius 

Jl^lurichthys  marinus 

Leiostomus  xanthurus 

Archosargus  probatocephalus 

Lagodon  rhomboides 

Elagatis  bipinnulatns 

Selena  punctata 

Do 

Albula  vulpes 

Caranx  chrysos 

Elagatis  bipinnulatns 

Lutjanus  caxis 

Lutjanus  jocu 

Lutjanus  caballerote 

Lutjanus  caxis 

Lutjanus  griseus 

Lutjanus  synagriB 

Lutjanus  caballerote 

Lutjanus  griseus 

Lutjanus  blackfordi 

Lutjanus  campechianus 

Ocyurus  chrysurus 

Chfetodipterus  faber 

Scomberomorus  maculatus 

Leiostomus  xanthurus 

Caranx  crinitns 

Centrarcbidss  (numerous  species) 

Serranus  atrarius 

Do 


Names  under  which 
tabulated. 


Pike  and  pickerel. 

Do. 
Grunts. 
Pike  and  pickerel. 

Do. 
Pinfish. 

Spanish  mackerel. 
Pompano. 

Do. 

Do. 
Channel  bass. 
Pinflsh. 
Spot. 

Channel  bass. 
Rock  bass. 
Groupers. 
Striped  bass. 
Croaker. 
Grunts. 

Do. 
Croaker. 
Jurel. 
Shoemaker. 
Bream  and  sunflsh. 
Sailor's  choice. 
Snappers,  gray  and  others. 

Do. 
Sea  bass. 
Catfish. 
Spot. 

Sheepshead. 
Pinfish. 
Shoemaker. 
Silver  perch. 

Do. 
Lady-fish. 
Jurel. 
Shoemaker. 
Snappers,  gray  and  others. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Snappers,  red. 

Do. 
Snappers,  gray  and  others. 
Angel -fish. 
Spanish  mackerel. 
Spot. 
Crevalle. 

Bream  and  sunfish. 
Sea  bass. 

Do. 


UfZ 


msu.trt^n  or  mz  irxiTKD  wtats^  rum  cosact^'fiox. 


f'&mmm  am4  nf^^mUfU:  mtmss  iff  Hm  imfH^rUmt  Cfmitwterftimi  Jlsk^,  re/fiiU^,  eU, — Court ebimkL 


IW.mmiIMa 


vkarb 


£    d     f    •     .    if    ^    ^    . 


^  y  ^  /   / 


*9^g*4t**t. 


ttted^^tt**'**       0  w  ^  t  , 


i  *  t   t   »  £ 


s    Jt   t    t4Sttt9t0tg0fMtsS*4 


t    *  0    t    t 


i    .     t»t§ff/t0i 


t9(i»0»'t0§ 


iitat»s*»4it0*»ii§t. 


7ftmi,mt§»A 

7f4ffit,  ttpm'.hUA 
Tfmti,  MifttiiM.. 
Trtmi,  wMU* .,. 

Wmwaw 

Whiting 

WhIllfiiK,  NUff .., 

V#IUnrJiMTlc 

YdUm-Mll 

I>« 

merriMN. 
i\w^^m 

MolHllAti 

T«frft|Hfi,  friMlMriiUfr. . . . . . 

I)« 

1)0 

Tfirrftptfi,  (ttiMfiofid'bMk  . . . 

TutTftfrftl,  NAltWAtur 

ToitolMi,  fioftah«ll 

l>o 

!io 

Tiir(l(i.A)hgAtar 

Tiiriln,  grmtn    

TiiriU,  hnwklitll 

TiirUn,  log tftirlitiiMl  

Turild,  Niiiipiilntf 

l>o 

Tiirilt*,  (orUilHttNht^i 

tNVNItTHHMATNN. 

()Hih, iMty  .... 
(^ritU,  nit*..... 
Oi^vAmU  ..... 

\V\ 

m»  .....  ^ 


■  till 


%  -  \  \  \  \ 


\\\\\%\\ 


\  \  \  \  \  \  % 


tttt  %«(» 


t  fc  1  I  t  •  « 


t  1  1  >  ft 


\  t  ft  1  \ 


\  %  ^  *  \  \  \ 


VtfU/NfAm  nfimAii 

Mi/TiryiftArfMiMMBkia 

Mf#;r«»fyt«TTM  MilaMMMi 

llf«nr#4rt#!nM  (MMftkro 

Mf#nrA>|yC4imM  Milfi»r^t4Mi 

Cywm^m  mmitihiUna 

Cjmmf^m  ivHhaiB 

Ilo 

iiyntmiUm  fiMKrulclitio 

I>o 

IX» 

(*ftumt^tm  D/zthofn , 

KfrfiMtphulfiii  nigritnii 

Itoiilcirrn*  tini«Hcftniui 

yittni\r\rrn%  WiUtnlin 

i^tartMX  \mTi\uAam»,\ 

EUgnttii  bipfonnUtaf 

HiHff^nii  ptttictotA 

pMtjdifOiy*  cfififtlnna 

J'MudmnyN  mobllloniilf 

I'HivtidmnyN  c<m<;loiiA 

l*Mtid«myii  Alngann   

PfintMlmnyM  htm'oglyphioft 

Miiliioloininy«  pAlimtrlM 

Do 

Aiipl<lnii(H}t4«  MiMir 

AiipldoiM^iti^N  (^moryi 

ANpl<l(Mi«ct4<a  fiirox 

Mii<irf»«holy«  liMUirtiiift 

(JhMonU  mydiui 

Kr«t  mocliolyt  linbrioatA 

TbiilMiim^httlyii  oarotU 

( ^bolydru  ni^rpontlna 

Mm^HN^bolyM  laoortlna 

ICr«Uiioobolyt  iuibrloaU 

<?iUUn(M^t4Mi  baatatnii 

riMty<mivbtiii  apollMtuii 

IK» 

( 'aUtiitH^ttui  bani-atut 

Mnnlp(H«  nuMTiMniarliia 

OamlmruM  iioutua 

('Mtibartm  olarktl 

('MmlMi'Uii  vtrlUn 

(Viititm  virfitnb'a 

Wium  uu^ixMMtHriM 

IHuiNMio  bradiUtMt iUi« 

l^MtM^un  Nt^UtVrun 

8|Hm|{iM  u(HdiitUt«  tubiiUA>rM — 

S)HmgiA  gtiMuln«Hi 

S^M^^ia  (H)utua  (H>rvbrl(Vkru\t» — 

S|Mxiviiia  «H)uiiva  i^vM^v|Uua  

S|Ha\|;la  «H)uiua  iu«HMulriutfVumiU 

S^H^itia  aitark'tna  (^irUxUa 

SiHxM^ia  a^tarWiua  dura — 


Biai^kbaaa. 

r>a. 

Do, 
Tnmt. 

Do. 

Da 

Da 

Do. 

Do, 

Do. 
Jewfiab. 
Wbiting. 

Do. 
Crevalle. 
Sboemaker. 
Sflrer  perch. 


Terrapina. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Tnrtlea. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Crabs. 

Da 

Do. 

Da 

Da 
Crayflah. 

Do. 

Da 
Oyatera. 
Quahoga. 
Shrimp. 

Da 
Spongea. 

Da 

Da 

Da 

Da 

Da 

Da 
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Statistics  of  the  fisheries, — In  1890  there  were  11,752  persons  employed  in  the  fish- 
eries of  the  Gulf  States;  the  capital  invested  in  the  industry  amounted  to  $2,978,292; 
the  quantity  of  products  taken  was  69,075,534  pounds;  and  the  original  value  of  the 
yield  was  $2,438,675.  In  the  number  of  i)er8ons  engaged  in  connection  with  the  fish- 
eries, Florida  and  Louisiana  rank  first,  the  former  having  3,602  fishermen  and  466 
shoresmen,  and  the  latter  3,608  fishermen  and  460  shoresmen,  an  aggregate  in  each 
State  of  4,068.  Among  the  three  remaining  States,  Mississippi  is  considerably  in  the 
lead,  although  Texas  is  credited  with  more  fishermen;  1,721  persons  devoted  atten- 
tion to  the  fisheries  in  Mississippi,  of  whom  690  were  fishermen  and  1,031  shoresmen, 
the  number  of  the  latter  being  actually  and  relatively  larger  than  in  any  of  the  other 
States.  Texas  had  1,116  fishermen  and  161  shoresmen,  a  total  of  1,277;  Alabama  had 
509  fishermen  and  109  shoresmen,  or  618  all  told. 

Florida  takes  precedence  over  the  other  States  in  the  matter  of  investment, 
$1,369,294,  or  nearly  half  the  sum  devoted  to  the  industry  in  the  entire  section,  being 
credited  to  that  State,  after  which  come  Louisiana  with  $719,876,  Mississippi  with 
$434,710,  Texas  with  $319,122,  and  Alabama  with  $135,290.  The  specially  prominent 
feature  of  the  investment  in  Florida  is  the  considerable  number  of  vessels  of  rela- 
tively large  size  and  value ;  in  Louisiana  the  fleet  is  almost  as  numerous  as  in  Florida, 
but  the  craft  are  much  smaller  and  less  expensive.  Louisiana  leads  Florida  in  the 
number  of  boats  employed  in  the  shore  fisheries,  but  in  the  latter  State  the  value  of 
boats  is  very  much  greater.  Considering  the  entii^e  region,  it  is  interesting  to  observe 
that  $590,124  was  invested  in  vessels  and  their  outfits,  $557,257  in  boats,  $134,764  in 
apparatus  of  capture,  $676,647  in  shore  property,  and  $1,019,500  in  working  capital. 

The  products  of  the  fisheries  are  greater  and  more  valuable  in  Florida  than  in  any 
other  Gulf  State;  27,418,562  pounds  of  fish,  moUusks,  etc.,  worth  $1,064,139,  were  taken 
in  1890.  The  most  valuable  objects  of  capture  in  the  fisheries  of  this  State  are  the 
sponges,  which  are  not  sought  for  in  the  other  States  of  this  region.  After  sponges 
come  muUet,  red  snapper,  pompano,  Spanish  mackerel,  and  turtle,  in  the  catch  of  which 
Florida  takes  the  lead.  Louisiana  follows  Florida  with  20,789,203  pounds,  valued  at 
$660,134.  Here  the  most  important  products  are  oysters,  shrimp,  catfish,  and  bufl^alo- 
fish,  in  the  output  of  which  the  State  takes  precedence.  Texas  holds  third  rank  with 
7,959,400  pounds,  worth  $313,832;  oysters  are  the  most  valuable  objects  of  fishery, 
though  the  output  is  less  than  in  Louisiana  or  Mississippi.  The  next  important  species 
are  squeteague  or  trout,  channel  bass  or  redfish,  and  sheepshead,  in  the  catch  of  which 
Texas  excels.  Mississippi  shows  a  larger  quantity  of  fishery  products  than  Texas, 
but  their  value  is  considerably  less,  the  figures  being  8,131,401  pounds,  which  sold  for 
$245,699.  More  than  half  of  this  value  represents  oysters ;  the  other  prominent  prod- 
ucts are  squeteague,  shrimp,  and  redfish,  which  are  relatively  unimportant.  The  fish- 
ery products  of  Alabama  in  1890  amounted  to  4,776,968  pounds,  worth  $154,871,  of 
which  sum  oysters  constituted  more  than  two- thirds.  The  only  other  important  species 
are  mullet  and  squeteague. 

.  In  the  four  following  tables  statistics  of  the  fisheries  of  the  Gulf  region  in  1890  are 
given,  the  specification  being  by  States.  The  first  table  relates  to  persons  engaged, 
the  second  to  the  nationalities  of  the  fishermen,  the  third  to  the  capital  invested,  and 
the  fourth  to  the  products  taken. 
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S. — Table  showing  by  SHtei  Ike  nunibar  of  pertont  vtigagtd  in  ik«  JUheriei  of  1A«  Gulf  Statei  in  IS90. 


Stta. 

Fiahiir. 

Shonui- 

Total. 
*,06B 

|:| 

■■!S 

000 

3.808 

4M 

■*ao 

Total 

.,» 

2.227 

"■"= 

4. — Tablt  skomittg  by  Staia  the  nationalitu  ofperion*  eitgaged  in  IkefitKeria  of  the  GulfSlatei  in 


atatoa. 

Americui. 

wldt«. 

^3"-       ■-«™- 

Total. 

2.840 

Tl 

423 

30  1 

1,243 
7S 

1,2W 
138 

4,088 

2,BM 

11.752 

S. — TabU  tlmving  bg  Statf  (kr  innetlnunt  in  Ihefitheriei  of  Ihe  (hdf  Stalea  ti 


State*. 

VeweU. 

BosU. 

ouptnre- 

T^lnflot 

shore 
property. 

1183,207 

110:391 

Cuh 
capital. 

?.£;;:.. 

,.. 

K.t 
tonnag.. 

Vdno. 

oolflt? 

No. 

VJdB. 

Florid. 

IBt 

'11 

me'.et 

240.78 

1i« 

2B.786 

4;  005 

2,075 
212 

IS 

M!l,840 
23;  051 

»48e,8M 

182:500 

»1,38B,204 

ii 

j««i«ippi.-. ■.::;:: 

T«i» 

814       101,570 

Tot.1 

404 

4,732.87 

3»8,lKi 

192,029 

6.93*1    657, 2S7 

134,784 

BT8.84T 

1,019.500 

2,978.202 

fi.— Dibl«  *kiNHn0  6y  Slate$  Uu  prodtMli  o/  tA«  fi»ktriei  of  Ou  Gulf  SUttei  ii*  18B0. 


Spuiea. 

Florid..           1     4tab«.«.         1     UlMtuIppl. 

LnnlaUiw.        |            Teus.            1 

Poond.. 

ViJue.      PooKd.. 

Vuloe.    FouDda. 

Vidoe. 

Pound-.  IVdoo. 

Poand.. 

Vtlae. 

nan 

' 

aSSSS 1  '"2 

'100 
4,595 

3.008 
1,217 

s;767 

81.570 

13.  050 

270,010 
1,180.250 
2,074,007 

339,318 

"•S 

15.889 
Z2.»«0 
54,726 
11,270 

»„..-„d„ii.b: 

420.  M8 
38.088 

10,398          SB.  760 
988'       18.200 

1,213 

89.100 
121.700 

ra.40o 

201.  300 

26,600 

175:950 

11,337 

1.S28 
8B0 

2000 
47,905 

940 
2.242 

351 
3.33) 

gsShSa.""-- 

18: 024 

42.92V 

52.884 
121,882 
33.820 

399,731 
880. 72S 

7.IS8         54,484 
287          ICflOO 
850  j      98.076 

"Ki..'?*:";-!-. 

57,328       1.485 

158,267 

9.47B 
1,352 

Dnua,  ult-irater.  fnah 
Otoapere.  rreah 

1.838.        T.ODO 

238          19,800 

4,490        11.260 

sio 

tS:?S 

3,097 

4,000 

130,860 

5,825 

ss 

2.407 

1,874 

^r^ 

3.865        31.286 

473 

Molletulled 2.988,264 

Mallet,  amoked 3.200 

"MB         I2.B20 

128 

'saiM       '*''™ 

13,  on 

106.400 

3.479 

1ST.  750 

8,021 

83,450 

3.TT0 

1 
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6, — Table  showing  by  States  the  products  of  the  fisheries  of  the  Gulf  States  in  1890 — Continued. 


Species. 


Florida. 


Alabama. 


Mississippi. 


Pounds.   '    Value.      Pounds.    Value. 


Pounds. 


Pickerel  and  pike,  fresh 

Pinflsh,  fresh 

Pomjiano,  fre«h 

Pomiiano,  salUnl 

Rock  baas,  fresh 

Sailor's  choic*,  fresh . . . 

Sea  baas,  fresh 

Shee)>Bhead,  fresh 

Shwmaker.  freah 

Silver  perch,  fresh 

Snappers,  red,  fresh 

Snappers,     j^ray     and 

otners,  fresh 

Spanish  mackerel,  fresh 
Spanishmackerel,  salt . 

S)>ots,  fresh 

Striped  bass,  fresb 

Trout,  fresh 

Trout,  salted 

Whiting,  fresh 

M  iscellaneous  fish,  fresh 
Misoellaneons  fish,  salt. 
Sponges 


52,  5:i5 

259, 05« 

41,300 


58,277 

5,700 

543, 797 


$778 

24,489 

1,870 


34,500 
15,416 
17,178 


856 

136 

9,449 


551,113 
51,350 
25, 242 

477,211 
67,900 

366, 772 
Oysters 2,597,567 


30, 177 
4,172, 942 

47,303 

434, 193 

6,800 

35,315 


Quahogs 

Shrimp 

Crayfish  

Craos.  hard  . . . 

Crabs,  soft 

Terrapins 

Turtles 

Turtle  egM  . . . 
Tortoise  shell. 


7,330 


796 
123,799 

967 

20, 908 

192 

508 


2,800 
35,ii4 


4,845 
62,375 


43,966 
25,450 
208,750 
4,307 


12.036 

1,  342 

521 

22,389 

1,457 ; 

438,682  I 
93,692  13,367,490 
747 


$1, 035 

375 

2,677 


98 
1,314 


73 
2,495 


2,464 

'  "606 

16,706 

65 


107, 812 


4,180 

468,256 

6,625 

1,153 


130  I 

20,972  I 

994  I 

2,884  ! 


4.700 


14,  750 
55,200 
14,875 


23,660 
173, 200 


46,500 
45,885 


Value. 


$590 
1,593 
1,637 


Louisiana. 


Pounds.     Value 


1,065 
7,870 


32,450 


$4,378 


Texas. 


Poondf. 


32,450 


2,000 


54, 200       3, 047 


390,817 


140,160 
240,500 


25,850 


25,906 


6,206 
7,215 


778,800 
12,300 


3,150 
"i,375 


372, 100     17,  596 


144,000 


30,600 

49,950 

655. 670 


14,665 


1,520 
3,050 


4,800 
25,666 
'9,666 


33,020  ,1,120,450 
161,380  I    9,319       184,666 


5,645,346  166,672 
"eis,"  566*1"  12,  622 


940 


32,560 
14,600 


1,307 
730 


5,891,095   299,896 


6, 662, 050 

140,650 

850,800 

129,900 

58,333 

90,793 


Total ,27,418,562  11,064,139 


4. 776, 968  Il54, 871  8, 131, 401  i245, 099  120, 789, 203 

I      i        I 


90,519 
7,030 

12, 815 
6,547 
1,543 
2,335 


3, 085, 600 
175,' 866 
*i96,'866' 


6,200 
583,000 


Value. 


$1,402 


600 


1,204 


30,871 
513 


240 


391 
47,864 


6,744 


127, 99C 

'6,' 676 

'  *5,'6»6 


1,532 
9,345 


660,134  7,959,400 


313,832 


SUMMARY. 


Species. 


Amber-fiah.  fresh 65.000 

Angel-fish,  freah 161.  244 

Blaek  bass,  fn'sh 92, 570 

Bluefish,  fresh 610.  256 

Bream  and  sunfish,  fresh 451. 108 

Buffalo-fish,  fresh 1,  315.  750 

Catfish,  fresh 2, 850, 007 

Channel  baas,  fresh 2, 160,  767 

Crevalle,  freah 84  374 

Ooakers,  fresh 532. 540 

Drum,  fresh-water,  fresh 71, 084 

Drum,  salt-water,  fre-sh 136. 053 

Flounders,  fresh 276. 245 

Groupers,  freah 427. 781 

Grunta,  fresh 680, 725 

Jewfish,  freah 46. 000 

Jurel,  freah 346,125 

Kingfish.  fresh 291, 725 

Lad v-fish,  fresh 112.  504 

I^dv-fish.  .salted 22.  000 

Mullet,  freah 11, 91.5. 114 

MuUet.  salted 2. 968, 254 

Mullet,  sraoke<l 3.  200 

Mullet  roe,  aalted 298. 549 

Pickerel  and  pike,  freah 81, 700 

Pinfish.  fre-sh 123, 151 

PomiKino,  freah 325.  559 

Pompano,  salted 41, 300 

Kock  basa,  fresh 54,200 


Pounds. 


Value. 


$2,600 
3,076 
4,619 

18,  376 

22.743 

24.847 

59,550 

77,410 
2,879 

21,555 
2.123 
2,286 

12,853 
4.893 

22,202  I 
1,874  I 
4.139 

12.  625 
1,685  I 
660  I 
140,939  : 

80.184  I 
148  I 

17.257  I 
3,027  I 
2,746 

33,681 
1,870 
3,047 


Sailor's  choice,  freah 

Sea  baas,  Iresh 

Sheepshead,  fresh 

Shoemaker,  fre^h 

Silver  perch,  fresh 

Snappers,  red,  fresh 

Snappers,  gray  and  others,  fresh 

Spanish  mackerel,  fresh 

Spanish  mackerel,  salted 

Spots,  fresh 

Striped  baas,  fresh 

Trout,  freah 

Trout,  aalted 

Whiting,  freah 

Miscellaneous  fish,  fresh 

Miscellaneous  fish,  salted 

Sponges  

Oysters 

Quahogs 

Shrimp 

Crayfish 

Craba,  hard 

Crabs,  soft 

Terrapins 

Turtles 

Turtle  egga 

Tortoise  ahell 


Pounds. 


1. 
4, 


♦20, 
7. 
1. 

1, 


86.927 

29.360 
921.  728 

12,300 
181, 182 
480, 617 

47.303 

693,659 

6,800 

137,250 

58, 950 
908,083 

51,350 

29.549 
822.591 

67,900 
366.772 
587.098 

t7.330 
451.350 
140.650 
074.160 
144,500 

73,  413 

142, 049 

6,625 

1,153 


Valae. 


$2,158 

1.201 

75, 410 

513 

7,075 

133.749 

967 

42,600 

192 

4.009 

3,441 

121,228 

1,342 

586 

38,452 

1.457 

438.682 

796,062 

747 

106,811 

7,030 

19, 217 

7,277 

4,145 

32.662 

Vv4 

2,884 


TotAl 69.075,534       2.438,675 


2,941,014  bushela. 


t733boshela. 
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In  the  following  table  the  relative  quantity  and  value,  in  1890,  of  each  product 
is  shown  for  each  State  and  for  the  entire  region.  The  figures  represent  the  percent- 
age which  each  species  bears  to  the  aggregate  yield  of  the  fisheries  of  the  States  and 
region. 

7. — Table  showing  by  States  the  percentage  of  the  quantity  and  value  of  each  spedes  taken  in  the  fisheries  of 

the  Gulf  States  in  1890. 


Species. 

Florida. 

Alabama. 

Mississippi. 

Louisiana. 

Texas. 

Total. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

« 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Amber •flflh 

.24 
.46 
.02 
1.53 
.14 

.24 
.19 
.01 
1.03 
.09 

09 

23 

13 

.88 

.65 

1.91 

4.13 

3.13 

.12 

.77 

.10 

.20 

.40 

.62 

.99 

.07 

.50 

■      .42 

.20 

21.98 

.12 

.18 

.53 

.08 

.13 

.04 

2.78 

.02 

.26 

6.49 

.07 
1.01 

.20 

.09 
4.29 

.04 
1.29 

.53 
29.80 

.01 
10.79 

.20 
1.55 

.21 

.11 
1.66 

.11 
.13 
.19 
.75 
.93 

1,02 

2.44 

3.17 
.12 
.89 
.09 
.09 
.53 
.20 
.91 
.08 
.17 
.52 
.10 

9.78 
.12 
.11 

1.46 
.12 
.09 
.05 

3.09 
.02 
.29 

5.48 

.04 

1.75 
.16 
.14 

5.03 
.02 

l.ft4 

17.99 

32.64 

.03 

4.46 
.29 
.79 
.30 
.17 

1.50 

AiifrAl.flah    ..... 

.11 

.03 

.36 
.07 
1.18 
1.10 
1.50 
1.15 
2.48 

.41 

.12 

1.87 

1.47 

.50 

.73 

3.56 

Black  basB 

.39 

.06 

1.30 

5.68 

12.86 

1.63 

.64 
.13 
2.38 
3.48 
8.29 
1.71 

BlaeflBh 

1.17 
.40 

.78 
.62 

.32 
.43 
.17 
.57 
13.92 
.71 
2.22 

.42 
.40 
.22 
.66 
15.26 
.72 
2.14 

Bream  uid  sanfish . . . 
BTl4fMn*flif  h - . 

Catfish 

.79 
1.14 

.21 
2.05 

.61 
1.45 

.23 
2.09 

Channel  bass 

r^revfllle  ....... .. 

1.67 
.07 
.16 
.19 
.44 
.09 
1.45 
2.48 

.68 
.02 
.06 
.07 
.17 
.03 
.42 
2.08 

Croakers 

.70 

.60 

.76 
.09 

1.44 
.21 

Drum,  firesh-water . . . 

Drum,  saltr  water 

Flounders 

.15 
.41 
.24 

.14 
.77 
.15 

.04 
.94 

.07 
1.26 

.05 
1.64 

.03 
1.86 

.12 
.08 

.36 
.03 

G-roiinem ............ 

Orunta .......... 

Jewflsh 

.58 

.60 

Jarel 

1.15 

1.06 

.44 

50.77 

.34 

1.18 

.21 

19.84 

.65 

.30 

Kinefish 

Ladv^bih 

.27 
12.30 
.72 
.82 
.36 

.08 

8.46 

.67 

.24 

1.66 

HoUet 

3.76 
.18 
.68 
.18 

1.42 
.24 
.65 
.67 

1.38 

1.22 

1.05 
.41 

.88 
.45 

Pickerel  and  Dike 

Pinflsh 

.19 
1.10 

.07 
2.48 

Pompano 

.16 
.27 

.66 
.46 

.03 

.19 

Rock  bass 

Sailor's  choice 

Sea  bass 

.21 

.02 

1.98 

.08 
.01 
.89 

.06 

.06 

.32 

.38 

.29 
2.13 

.43 
3.20 

Sheenshead 

.74 

.85 

1.88 

3.92 

9.78 
.15 

9.84 
.16 

Shoemaker 

Silver  nerch 

.13 
15.22 

.17 

1.61 

.13 

.07 
11.63 

.09 

1.99 

.05 

.10 
1.31 

.05 
a.  61 

.67 
1.16 

.94 
1.09 

Snappers,  red 

Snappers,   gray  and 
otners 

.06 

.08 

Spanish  mackerel 

Spots 

.92 
.53 

1.59 
.39 

.57 
.  56 

1.28 
.56 

.60 

.15 

.24 

3.15 

2.22 
.23 
.46 

5.00 

.31 

.42 

Striped  bass 

.11 
14.08 

.12 
15.25 

Trout 

2.20 
.09 
1.09 
1.34 
9.47 
.03 

1.26 
.05 

2.24 
41.22 

8.80 
.07 

4.37 
.09 

6.91 
.04 

4.58 

7.16 

Whiting 

Miscellaneous  fish... 
Snonffes  

.78 

1.41 

2.31 

2.15 

Oysters 

70.49 

69.61 

69.43 

67.83 

28.34 

45.43 

38.77 

40.78 

Quahogs 

^iirlmn 

7.54 

5.14 

32.05 
.68 
4.09 
.62 
.28 
.44 

13.71 
1.07 
1.94 

.  aV 

.23 
.35. 

2.21 

1.81 

Ora vflsh  

Craos,  hard 

.40 
.18 

"  .53 
.30 

2.40 

1.62 

Crabs,  soft 

Terrapins 

.02 
1.74 

.01 
2.33 

.10 

.61 

.08 
7.32 

.49 
2.98 

Turtles 

Total 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

The  above  table  shows  that  in  Florida  the  mullet  constitutes  50.77  per  cent  of 
the  output  and  19.84  per  cent  of  the  value  of  the  fisheries.  The  red  snapper  is  the 
next  important  species  as  regards  quantity,  forming  15.22  per  cent  of  the  yield,  but 
the  relative  value — viz,  11.63  per  cent — is  less  than  that  of  sponges.  The  proportion 
of  oysters  to  the  total  yield  is  9.47  per  cent  of  the  quantity  and  8.80  per  cent  of  the 
value.  The  quantity  of  sponges  taken  is  only  1.34  per  cent,  but  the  value  is  41.22  per 
cent,  and  is  greater  than  that  of  any  other  product.  The  disparity  between  the  quantity 
and  value  of  the  yield  is  worthy  of  notice. 

In  Mississippi  and  Alabama  the  oyster  surpasses,  both  in  quantity  and  value, 
all  the  other  products  combined,  and  represents  about  70  per  ceut  of  the  total  catch 
and  income  of  the  fishermen.  The  only  other  products  of  importance  are  mullet  in 
Mississippi,  and  trout  and  shrimp  in  Alabama. 
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Oysters  constitute  28.34  per  cent  of  the  quantity  and  45,43  per  cent  of  the  value 
of  the  proiluct  of  the  Louisiana  fisheries,  and  shrimp  32.1>5  j>er  cent  and  13,71  i>ereent» 
respectively.  Cattish  is  the  only  additiouiil  product  that  is  I'elatively  im|H)rtant>  with 
12.86  per  cent  of  the  quantity  and  8,29  i>er  cent  of  the  value. 

In  Texas  the  output  of  oysters  is  38.77  i>er  cent  of  the  quantity  and  40,78  per 
cent  of  the  value  of  the  catch.  Three  flsh  are  also  iniiwrtant — viz,  channel  bivss,  tit>ut^ 
and  sheepshead — the  proportions  for  each  being  tVom  10  to  15  per  cent  of  quantity  and 
value.  Turtles  constitute  7.32  per  cent  of  the  yield,  but  have  a  much  lower  i^elative 
value. 

Taking  the  region  as  a  whole,  the  products  which  are  taken  in  largest  (piantitiea 
are,  in  the  order  of  their  rank,  oysti^rs,  nuillet,  shrimj),  i*ed  snappers,  and  ti*out. 
With  the  value  of  the  catch  a^  a  basis,  the  important  species  are  oysters,  sponge, 
mullet,  red  snappers,  and  trout. 

Comparisons  with  1880. — Table  8  shows  in  a  condensed  form  the  changes  wldoh 
have  taken  place  in  the  fisheries  of  the  Gulf  States  between  1880  and  1800. 

There  has  been  a  large  increase  in  the  number  of  persons  engaged  in  the  fisheries, 
which  has  been  participated  in  by  every  State  except  Alabama.  The  increase  has 
been  6,621,  or  129.04  per  cent.  Louisiana  has  undero^one  the  greatest  ac^tual  advance, 
and  Mississippi  the  largest  relative  increase. 

Every  State  has  shared  in  the  increase  in  the  amount  of  capital  invested  in  the  fish- 
ing industry.  This  was  $2,432,708,  or  445.89  per  cent,  Florida  leading  the  other  States 
in  the  actual  money  value  of  the  advance  and  Mississippi  in  the  percentage. 

The  value  of  the  products  of  the  fisheries  in  1890  was  $1,211,131,  or  98,60  per 
cent  more  than  in  1880.  As  in  the  case  of  the  investment,  Florida  and  MisaisHippi 
respectively  show  the  greatest  real  and  proportional  increase. 

S. — Comparative  table  showing  the  extent  of  the  fisheries  of  the  Gulf  States  in  1880  and  1890, 


Florida  . . . . 
Alabama  . . 
Mississippi 
Louisiana. . 
Texas 

Total. 


Mississippi 
Louisiana.. 
Texas 


Total 


Persons  employed. 


1880. 


2,112 
635 
186 

1.597 
601 


States. 


1800. 


Percent- 
Increase  '    uae  of 
or        \  increuMe 
decrease  i        or 
in  1890.  '  decrease 
i   in  1H90. 


+  92.61 
--  2. 68 
-f  825. 27 
-fl.'>4.73 
+  112.48 


C<apital  lnv(^t4Ml. 


1880. 


1890. 


4.068 

+1,956 

618 

-       17 

1,  721 

+i,rM 

4,068 

+2. 471 

1,277 

-f    676 

$362,56:1  :$1,360,204 

38,200  I       135,290 

8,  800         434.  710 


93, 621 
42. 400 


719,876 
319, 122 


5,131      11,752  I     +6.621   i  +129.04  i     545,584 


2, 978, 292 


Increase  in 
1800. 


+$1,006,731 
+  97,090 
+  426, 910 
+  626, 256 
+      276, 722 


+  2,432,708 


rurcentagtt 

of  in- 

orease  in 

1800. 


+  277.67 
+  254.10 
+4,839.80 
]  668.08 
+    662.06 


+    446.80 


Value  of  products. 


1880. 


Florida $664,810 

Alabama 119,276 


22.540 
302. 610 
128,300 


1890. 


$1,064,130 
154,871 
246.600 
060.134 
313,  832 


1.227,644  I    2.438,076 


increase  in 
1890. 


+  $490,320 

f  :».  600 

+  223.160 

+  207.624 

+  185, 632 


Percentage 

of  in- 

oroaaein 

IMOO. 


4  88.40 
+  20,84 
+000.00 
+  08.14 
+144. 01 


+i.2n.m  I     +00.00 
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More  than  a  third  of  the  aggregate  increase  in  the  value  of  products  during  the 
decade  specified  accrued  fi*oin  oysters.  In  all  the  States  the  augmentation  of  the  out- 
put of  this  product  since  1880  has  been  phenomenally  large.  The  following  table  gives 
by  States  the  quantity  and  value  of  oysters  taken  in  this  region  in  1880  and  1890: 

9, — Comparative  table  ehotoing  by  States  the  oyster  yield  of  the  Gulf  States  in  1880  and  1890. 


states. 


Florida  ... 
Alabama  .. 
Idississippi 
Luuisiaoa  . 
Texas  

Total. 


'                 1880. 

1890. 

Bushels. 

Value. 

Bushels. 

Value. 

58,600 
104,500 

25,000 
205,000 

95,625 

$10, 950 

44,950 

10.000 

*118,  000 

47,300 

371, 081 
481, 070 
806,  478 
841,585 
440,800 

$93,692 
107, 812 
166,672 
299,896 
127,990 

578, 725 

231,200 

2, 941, 014 

796,062 

*  The  value  assigned  in  "  The  Fisheries  and  Fishery  Industries  of  the  United  States,**  Section  II,  is  $200,000,  or  nearly 
70  cents  a  bushel.  This  is  a  manifest  error,  and  conflicts  with  other  statements  in  the  same  report.  The  price  given  in 
this  table  is  thought  to  be  approximately  correct. 


IL— FISHERIES  OF  FLORIDA. 

Note  on  the  geography  of  the  coast. — The  west  side  of  Florida  has  a  larger  coast 
line  than  any  other  Gulf  State,  the  approximate  length  being  2,810  miles.  The  shores 
are  very  low  and  are  indented  with  numerous  bays,  sounds,  and  lagoons.  These  are 
generally  shut  in  from  the  open  waters  of  the  Gulf  by  keys  and  low  sand-spits,  which 
are  important  factors  to  the  fishing  interests,  as  nearly  all  the  shore  fishing  is  carried 
on  in  the  shallow  water  between  them  and  the  mainland.  The  water  in  most  of  the 
bays  and  sounds  is  very  clear.  Many  of  the  indentations  are  remarkable  for  exten- 
sive mud  and  grassy  flats  and  ^^  coon-oyster"  bars,  which  restrict  navigation  or  render 
it  difftcult.  The  principal  indentations  are  Charlotte  Harbor,  Tampa  Bay,  Wiccas- 
sassee  Bay,  Apalachee  Bay,  St.  George  Sound,  Apalachicola  Bay,  St.  Andrew  Bay, 
Choctawhatchee  Bay,  Santa  Eosa  Sound,  and  Pensacola  Bay,  the  second  and  last 
affording  excellent  anchorage  and  harbor  facilities  to  large  vessels.  The  rivers  and 
small  streams  entering  the  Gulf  are  numerous,  and  some  are  navigable  for  considerable 
distances.  The  most  important  are  the  Galoosahatchee,  Manatee,  Withlacoochee, 
Suwannee,  Apalachicola,  Choctawhatchee,  and  Escambia. 

There  are  numerous  cities,  towns,  villages,  and  "camps"  located  at  frequent  inter- 
vals along  the  coast  that  are  more  or  less  interested  in  or  dependent  upon  the  fisher- 
ies, among  which  may  be  mentioned  Key  West,  Punta  Gorda,  St.  Petersburg,  Tampa, 
Cedar  Keys,  Apalachicola,  St.  Andrew  Bay,  and  Pensacola. 

Importance  of  the  fisheries, — In  most  respects,  the  fisheries  of  western  Florida  are 
more  important  and  extensive  than  those  of  any  other  State  of  this  region.  The  num- 
ber of  persons  engaged  in  the  industry  is  the  same  as  in  Louisiana,  but  in  the  value 
of  the  fishing  property  and  in  the  quantity  and  value  of  the  catch  Florida  is  far  in 
advance  of  other  States.  Since  1880  there  has  been  a  noteworthy  advance  in  the  fish- 
eries, as  shown  in  the  previous  section  of  this  report.    Florida  is  now  the  only  State 
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from  whirh  the  8i)onge  fishery  is  pn)seouteil,  and  the  inorea^  in  this  inii^H>rt4iiit  bnuich 
during  the  decade  has  been  large.  There  are  other  pnHluets  in  the  yield  of  which  the 
State  takes  prei*edenee,  as  bluetish,  mullet,  re<l  snap|H^rs,  S|V)uush  mackerel,  and 
turtles,  although  in  the  output  of  oysters  it  ranks  la^t. 

Condensed  statistics, — Tables  10,  11,  12,  and  13  give  a  summary  of  the  economic 
fisheries  of  the  west  coast  of  Floritla  as  they  existed  in  1889  and  181H>. 

From  Table  10  it  will  l>e  seen  that  in  the  latter  ye;ir  2,517  j>er8i>ns  engagetl  in  tlic 
shore  or  boat  fisheries,  1,030  in  the  vessel  fisheries,  55  in  the  tnvnsiK>rting  tnule,  and 
406  in  the  shore  industries  connected  with  the  fishing  busint^ss.  The  ivlatively  large 
number  of  vesvsel  fishermen  is  a  prominent  featurt\ 

In  Table  11  the  nationalities  of  the  persons  employe<l  lurt^  given  in  some  detail. 
While  the  native  or  naturalized  citizens  of  the  Unittni  States  greatly  priHiominate, 
and  constitute  seven-tenths  of  the  fishing  population,  then^  is  a  large  numlM*r  of  fish- 
ermen from  the  British  possessions  in  the  West  Indies,  principally  the  Bahanu^;  thest> 
are  the  most  numerous  foreign  element  in  the  fisheries  of  the  State;  about  four-fifths 
are  colored.  The  other  imjKirtant  nationalities  represented  are  Spanish,  Portuguese, 
Italian 9  Norwegian,  and  Gi*eek. 

Considering  the  number  and  value  of  vessels,  boats,  apparatus,  et^'.,  employed  in 
the  fisheries  of  Florida,  the  following  figures  are  presetited  in  Table  12:  The  number 
of  vessels  engaged  in  1890  was  166,  a  much  larger  fleet  than  any  other  State  in  this 
region  possesses;  these  were  valued  at  $386,318,  including  their  outfits,  and  tJie 
apparatus  carried  was  worth  $5,460  moi*e.  The  2,075  boats  employed  in  the  shore 
fisheries  had  a  value  of  $263,529  with  their  outfits.  The  apparatus  of  capture  in  the 
shore  or  boat  fisheries  was  worth  $44,180,  seines  and  gill  nets  being  the  most  expensive 
forms.  The  shore  property  and  cash  capital  required  for  carrying  on  the  fisheries  and 
the  shore  industries  dependent  thereon  amounted  to  $669,807.  The  total  investment 
was  $1,369,294,  a  sum  considerably  in  excess  of  that  of  any  other  Gulf  StAte. 

The  total  yield  of  the  commercial  fisheries  in  1889  was  23,597,240  pounds,  worth 
$948,845;  in  1890  it  was  27,418,562  pounds,  valued  at  $l,0r>4,139,  this  substantial  in- 
crease being  chiefly  in  mullet,  oysters,  and  sponges.  The  two  most  important  prod- 
ucts of  the  Florida  fisheries  in  1890  were  sponges,  valued  at  $438,682,  and  mullet,  worth 
$211,161.  After  these  come  red  snappers,  oysters,  turtles,  pompano,  grunts,  and 
Spanish  mackerel. 

10, — Table  of  persons  employed. 


How  engaged. 


1880. 


On  veasels  fishing , 

On  veaselB  trannporting  . . 

In  shore  fisheries 

On  shore,  in  factories,  etc 

Total 


1890. 


052  1,030 

44  65 

*2,338  !  *2.517 

405  I  400 


3,739  I    4,008 


*In  addition  to  these  persons,  there  were  278  alligator-hunters  in 
1889  and  267  in  1800  employed  in  the  coast  counties  of  western  Florida. 
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11, — TahU  ahotoing  the  natUmality  of  persona  engaged. 


Nfttionalities. 


Americans,  white 

Americans,  colored 

British  provincials,  white. . . 
British  provincials,  colored . 

Italians 

Portuguese 

Spaniards ■ 

Norwegians 

Swedes 

Greeks 

French 

Chinese 

Others ••••...... 


Total 


In  vess^  fish- 
eries. 


1889. 


311 
47 
U 

530 


23 
22 
30 


5 


996 


1890. 


335 
48 
13 

592 


29 
19 
23 


3 
23 


1,085 


In  shore  fish- 
eries. 


1889. 


1,293 

534 

123 

164 

47 

27 

57 

8 

6 

17 


62 


2,338 


1890. 


1,420 

670 

121 

162 

53 

28 

56 

9 

7 

29 


62 


2,517 


6 


405 


8 

"i 


466 


Total. 

1889. 

1890. 

1,843 

2,026 

738 

799 

139 

136 

694 

754 

53 

61 

50 

57 

79 

76 

38 

32 

6 

7 

17 

29 

5 

3 

1 

3 

76 

85 

3,739 

4,068 

1£, — Table  of  apparatus  and  oapttal. 


Designation. 


Vessels  fishing 

Tonnage 

Outfit 

Vessels  transporting 

Tonnage 

Outfit 

Boats 

Outfit 

Apparatus  of  capture— vessel  fisheries : 

Seines 

Gill  nets 

Turtle  nets 

Lines 

Tongs 

Dredges 

Sponge  outfit 

Apparatus  of  capture— shore  fisheries: 

Seines  and  stop  nets 

Gill  nets 

Turtle  nets 

Cast  nets 

Lines 

Tongs  and  rakes 

Sponge  outfit 

Miscellaneous 

Shore  property 

Cash  capital 


1889. 


Number.       Value 


132 
2,196.61 


Total. 


18 
240.56 


1,954 


8 
17 
18 


20 
1 


156 
664 
114 
107 


295 


$201,200 


125,919 
23,750 


4,145 
137, 890 
105, 942 

735 
465 
900 

1,511 

161 

30 

1,049 

11,955 

17, 530 

3,186 

670 

1,791 

2,401 

1,373 

135 

168,002 

470, 450 


1,281,190 


1890. 


Number.       Value 


145 
2,356.67 


21 
280.21 


2,075 


9 
26 
17 


27 
6 


196 
714 
136 
109 


323 


$213,990 


139, 813 
27,750 


4,765 
147, 538 
U5,991 

850 
690 
800 

1,584 
217 
180 

1,139 

14,540 

18,998 

3,746 

683 

2,068 

2,622 

1,388 

135 

183,207 

486,600 


1, 369, 294 


NoTB.— In  addition  to  the  above  fishing  pioperty,  the  alligator  hunters  of  the  west  coast  of  Florida 
had,  in  1889,  76  boats,  valued  at  $1,250;  outfits  and  provisions,  valued  at  $3,540,  and  294  guns,  valued  at 
$4,410;  and  in  1890  the  same  number  of  boats,  with  $3,518  worth  of  outfits,  etc.,  and  283  guns,  valued 
at  $4,345. 
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FIBHEBIE8  OF  THE  GULF   STATES. 
IS.— Table  o/produeU. 


Ambrr-flah.  fresh 

AnKe]-tt>(ti<  fivKb- 

m  and  Hupfliih,  firab 

CbuiMl  bii»,  fr«ih 

inel  htiu,*a1t«l 

_._  nlle.rnwh 

Croakoni.  fraiih 

'    uin,  frufa' water,  frasli 

iim,  Bait- WAl«r.  fresh 

iiiDden.  (teih 

anS^ttM^.  ^"'"/.y^^'-' '■'.'." 
™l.f™i.h 

Xinffleh.  fmb 

Lady-Hub,  fraih 

Iddy-drih,  Aolted .  - 

Mullvt.  freiib 

Uullt<(.iuiltMl 

Mallet,  smaliFd 

Hullelnie.ulted 

PlnH*h,fre»h 

SsiWachirfre.frMh.'.'J".';!!.';!;; 

8b»  ba»(i.  fre«h 

HhpBpibeul,  fl-Hib 

"liver  iH,rrh,fr«b 

Dappers. TTid,  frvub....... ....... - 

Snsppan.  any  sod  athera,  fresh  ■  ■ 

Mpanlnh  tnackarel,  treah 

Spanish  markerel,  saltsd 

Spots.  <y«b 

Trout,  frrali 

Trout,  salted 

Whiting,  ftvsh 

Mlsc-lliuHias  flsh.  ft»>b 

~"    rllaneoMiflsb.  sailed 

gx» ' 

I^i':::::::::::::::::::::::: 

TorWiso  slieli 

Total 


420,046 
38,088 
«7,73T 

**ii,'62i' ' 
42.  ar 

i:i.»53 


ll»,tST  I 

927 ; 

17,405 


MB,  845  ,  27, 418, 5«2 


■EqiiiTalenttoa>4,87 


tSqaiTaleot  lo371,0t 


st  nf  the  Stale,  is  iatrodueed.  CambiDing  tbe  two  aeU  o 
and  wpat  eoaata  gas»  employment  to  4,083  peraom  in  IS8 
«aa  *1,411,  J44  in  tbo  fonner  year  and  •I.SIO.IITB  In  tbe  1 
rioa  irai  U.1«8,B33  Id  1SB8  and  «1.2«l.«Ta  In  IWD,  not  incl 


iirm,  It  Is  w»ii  Ibat  tb* 
d  S.t72  peraoDS  In  1800. 
<r,  and  (be  valtra  of  tbe 
iR  alligator*. 


Deaieo'tion. 

,... 

,„. 

l,»w„... 

1«M. 

- 

Persona  employnl: 

V»aeHlaCerm.'n..-.No.. 

I,OM 
183 

'£» 

rrodneti: 

■"?£."'."■•'.:::::::::: 

E  U4,(IS 
1181.  IN 

HIS 

1300.088 

111 

70 

« 

848 

050 
450 

ew 

MM 
«S7 

Pounds  of  mollDsks 

Apuratna  and  capital : 

Value..... 

HAS 

3 
716 

Ti!!.l'?ai«orfl.b^ 

' 

1 
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In  addition  to  the  products  shown  in  the  foregoing  table  the  following  were  taken 
by  the  fishermen  of  Key  West  and  mostly  used  for  bait :  In  1889,  135,000  spiny  lob- 
sters {Pwnulirus  america/nvs)^  locally  called  "  crawfish,^  valued  at  $4,500;  12,500  meats 
of  the  conch  (Strombtis  gigas),  valued  at  $625;  and  73,000  pounds  of  "  sardines^  and 
^^ pWchordH^  (Clupea pensa4^Ue Skud  0.  «arrfi«a),  valued  at  $1,168;  in  1890, 166,000  spiny 
lobsters,  valued  at  $5,533;  13,000  conch  meats,  valued  at  $650;  and  79,000  pounds  of 
"sardines^  and  '^pilchards,''  valued  at  $1,264. 

The  alligator  industry  of  the  west  coast  of  Florida,  which  is  not  covered  in  the 
regular  statistics,  resulted  as  follows:  In  1889,  43,455  alligator  hides,  valued  at 
$32,963;  70,286  alligator  feet,  valued  at  $3,506,  and  825  otter  skins,  valued  at  $1,912; 
in  1890,  48,942  alligator  hides,  valued  at  $35,465;  84,110  alligator  feet,  valued  at 
$4,205,  and  775  otter  skins,  valued  at  $1,787.  The  hunting  of  alligators  is  prosecuted 
in  Lee,  De  Soto,  Manatee,  Hillsboro,  Levy,  Wakulla,  and  Franklin  counties,  but  is 
most  important  in  Lee  County,  where  about  eleven-twelfths  of  the  product  is  taken. 
The  otter  (Lutr a  canadensis)  is  incidentally  hunted  with  the  alligators  in  Lee  and  De 
8oto  counties. 

The  fisheries  by  counties, — There  are  19  coastal  counties  on  the  Gulf  side  of 
Florida;  in  18  of  these  there  are  commercial  fisheries.  The  two  counties  having  the 
most  extensive  fishing  interests  are  Monroe  and  Escambia,  which  occupy  the  two 
extremes  of  the  coast  line  and  contain  the  important  fishing  towns  of  Key  West  and 
Pensacola. 

Detailed  figures  for  each  county  are  given  in  the  three  following  tables,  relating 
to  persons  employed,  capital  invested,  and  products.  Many  additional  phases  of  the 
fisheries  in  each  county  are  also  contained  in  the  tables  showing  the  vessel  and  shore 
fisheries  and  the  fisheries  by  apparatus. 

14. — Table  ahotoing  by  counties  the  number  of  persons  employed  in  the  fisheries  of  the  west  coast  of  Florida  in 

1889  and  1890. 


Counties. 

On  vessels 
fishing. 

On  vessels 
transporting. 

In  shore  fish- 
eries. 

On  shore,  iu 
factories,  etc. 

Total. 

1889. 

1890. 

1889. 

1890. 

1889. 

1890. 

724 

106 

105 

128 

208 

24 

42 

40 

161 

40 

112 

10 

224 

238 

24 

123 

6 

207 

1889. 

96 
10 
22 
12 
84 

1890. 

1889. 

1890. 

MonroA 

660 

717 

10 

16 

714 
86 
89 

116 

166 
16 
41 
86 

170 
40 

112 
4 

206 

193 
24 

121 
6 

202 

101 
10 
24 
12 

107 

1,480 

95 

117 

138 

270 

16 

41 

44 

210 

40 

114 

4 

207 

365 

24 

146 

10 

418 

1,558 
116 
137 
151 
331 

24 

42 

49 
215 

40 
114 

10 
230 
422 

24 
151 

10 
444 

TjAA 

Do  Soto 

6 

8 

14 

8 

8 

14 

MAnftt66 

8 
7 

8 
2 

Hillsboro 

Pasco 

Hernando 

Citrus 

9 
26 

9 
24 

Levy 

18 

24 

2 

6 

Lafttvctte 

Tavlor 

2 

2 

Jetrorson  

Wakulla 

'  '  6 
49 

1 
106 

1 
137 

Franklin 

62 

4 

8 

Calhoun 

Washington 

Santa  Rosa 

Escambia 

25            28 
4              4 

178          198 

88 

39 

Total 

962 

1,080 

44 

56 

2,338 

2,617 

406 

466 

3.739 

4,068 
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15. — Table  showing  by  counties  the  apparatus  and  capital  employed  in  the  fisheries  of  the  west  coast  of 

Florida  in  1889  and  1890. 


Designation. 

Monroe. 

Lee. 
389.                    IJ 

DeSoto. 

18C 

No. 

1 
81 
1,159.83 

19. 
Value. 

1890. 

11 

390. 

1889. 

1 

890. 
Value. 

1 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

1  Vt'Hflels  fishing 

^24,900 

89 
1,187.08 

n28,470 

1 
1 

Tonnacro 

! 1 

Outfit 

73, 378 
5,800 

78.696 
8,300 

i":":'i i;.:;;; 

Vessels  transporting 

Tonnage 

2 
72.98 

1 

3 
104.83 

840 

3 
22.01 

$2,000 

""526' 
4,425 
8.360 

4 

29.73 

'94 

$d,000 

"766' 

5,660 

8,676 

......1.. 

'  Outfit 

550 
67, 625 
53,368 

870 
66,875 
55,  916 

100 
150 
800 

......|.. 

1 

Boats 

835 

18 

$2, 310 
4,075 

24 


$2, 965         78 
4.795    

Outfit 

Apparatus  of  capture- 
vessel  fisheries : 
Seines 

i 

! 

1 

6 

17 

Gillnets 

6 

18  1 

150 

900 

50 

972 

90 

1 

■ 1 

•  •  •  • 

Turtle  nets 

1 

1     ; 

Lines 

1  . 

Sponoe  outfits 

1 

1,080 
90 

1 

.'.;,""' 1 

Apparatus  of  capture — 
shore  fisheries : 
Seines  and  stop  nets. 
Gillnets 

2 

2 

6 

9.S0 

9 
2 
6 
2 

1,250 

1 

86 

2 

125 

2,420 

60 

1             25 
6           150 

50 

150 

13 

79  1    2,215 

Turtle  nets 

15 
15 

750 

105 

1,680 

is' 

15 

750 

105 

1,913 

Cast  nets 

1 

Lines 

20 
80 

"ll 

26' 
136 

Toners  and  rakes 

, 

6             20 

...... 

7 

... 

37 

10 

Sponee  outfits 

1,325 
135 

55,665 
285,500 

1,325 
135 

60,740 
297.500 

Miff^f^llATiAnufl 

, 

Shore  property  and  ac- 
ceasories  

1,700 
10,000 

1,740 
10.000 

1,705 
16,000 

1,825 
15,750 

CaAh  canital    

Total          

'• 

672,943 

703, 815 

19,239 

21,000 

35,325 

38, 371 

Designation. 
Vessels  fishing 

188 
No. 

1 
10.40 

Man 

atee. 

Hills 

1889. 

boro. 

li 

Pasco. 

9. 

18( 

K). 

390. 

1889. 

1890. 

Value. 

No. 

Value. 

No. 

43.43 
"     '5 

Value. 

No. 

1 
7.00 

""5' 
53.75 

"269' 

Value. 

No. 

Value. 

No. 

Value. 

1      $500 

"260 
'    3,450 

'   ""480 
1    5,635 
1    5,664 

205 

1 
10.40 

$500 

'"260' 
8.450 

"iso" 

6, 955 
6,350 

205 

$4,400 

""450* 
8.600 

$400 

Tonnaee 

Outfit 

125 

Vessels  transporting 

Tonnage 

4 
35.07 

4 
35.07 

8,600 

53.75  1 

;    2.160 

222  '  16.560 
1    9.875 

Outfit 

2,250 

Boat« 

100 

111 

19,415 
13,335 

14 

$155 
255 

16 

$225 
545 

Outfit 

Apparatus  of  capture — 
vessel  fisheries : 
Gill  nets 

7 

7 

Tonirs 

2             17 

1  j          30 

37       1.980 

2 

17 

Drencres 

Apparatus  of  capture — 
shore  fisheries: 

Seines  and  stop  nets 

Gill  nets 

40 
109 

2.205 
2,995 

42 
120 

2,265 
3,270 

60 
170 

62 

• 

"39" 

3,440 
4,525 

400 
23 

332 

33,3.34 
24,700 

123 
62 

3,340 

400 

13 

332 

25,629 

12 

300 

16 



365 

(Jast  nets 

Lines 

1 

1 

Tongs  and  rakes 

Shore  property    and  ac- 
ces.sories  

2 

'          18 

1 

1.025 

2 

i8 

1 

1,000 

1 

39 

1 

85    

135 

Cash  canital 

21.600 

Total 



1 

22. 437 

24,  753 

1 

1  95.386 



110, 896 

795 

1,270 

1 

F.  C.  B.  1891— « 
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15, — Table  akowing  by  counties  the  apparahu  and  capital  empUnfM  in  the 

Florida  in  1889  and  i^^C^--Continaed. 


of  the  weet  coast  of 


Designation. 

Henuuido. 

Citrus. 

1 

1 

t 

Lery. 

laSB. 

1B90. 

1889.        1           1800.        1          1880. 

1 

1890. 

Na 

Yalua 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

KOl 

ValoeJ 

"^mMirfs  fliihin|p , 

1 

93.250 

'774', 
500 

"125 

14.701 

&410 

1 

1 
18! 

XS80 

2.286! 

r 

37.11 
....„ 

19.50  ; 

1 

10 

1 
94.960 

Tonnaf^ 

j 

1&50 

Ontfit." i ---1 

1  715 

Vessels  transporting 

1 



1 
5.19 

2.100 

Tonnsff^  *.     , . ." 

Outfltr. 

*?» 

Bmts 

31 

1310 
500 

30 

6300         33 

"Has       37* 
886 

9875      147 
1,145   

15,805 
8,U6 

1 

33  i 

Oatflt 

560 

Avparatoa    of    captore— Teasel 
fisheries: 
^wnge  outfits 

Apparatus     of    eaptni«— sbcnre 
Seines  and  stop  nets 

3 

76 
93 

! 

Gill  nets -*. 

31 

930 

30 

900  1      35 

640 

16 

'       480 

1  770 

Turtle  nets .' 

3.789 

Lines 

...•••••    ...... 

75  j      17 

1 

128 

10 
306 

7 

3.715 

10.000 

Tongs  and  rakes 

1 

....••-•        

10 

41 

322 

X900 
1X000 

34 

8ponge  outfit* 

.      •  •  •  •  • 

81iore  prmwrty  and  aoceosories. . . 

50 



50  1 

660    

850    

1 

5aO 

Cash  capital  .1 

850       .... 

Total 



L790 

1,800  ! 

X996  ! 

4.0®    

4&963 

i 

52.497 



*t   f^W       ....•• 

Designation. 

Lafayette. 

Taylor. 

Je«««.. 

1880. 

11 

990. 

1 

689. 

Value. 

1890. 

1 

3 

S». 

1890L 

Ko. 

Talne. 

Ko. 

YaluoL 

No. 

VslML 

Vslue. 

Ke^ 

VahMu; 

BcMits 

30 

0160 
500 

500 

75 

30 
30 

0169        56 
500    

SW        56 

75   

0168 
1.035 

1,263 
335 

56 
56 

0464 

916 
50 

90 
*          10 

5 
5 

940 

Ontft 

L«a5  

1.356          3 
335   

125 

IS 
30 

GiU  nets 

30 

Total 

L336 

1,335    

3.960 

3.9W   

139 

310 

DesignatkMi. 

WakuDa. 

Franklin. 

Calh 

o«>. 

li 

(89.                   1( 

WL 

18891 

1899L                    18^ 

1890L 

No. 

Tahie.    No. 

Yalae. 

XOL 

Value. 

No. 

Value.  1  Ntt. 

jVshae. 

Xoc 

Vstae.  j 

VeaMflA  Umlilii^ 

1 
5l49 

«100 

13 
99L36 

31.15 

'  91^150 

13 
81170 

t 

[99^750 

'T8i5 
806 

1 

1 
r 

1 
1 

1 

ToBBaffw 

i 

i-  -  -  ... 

JLIMUM^TT )...... 

Outfit 

Vfiflsitlff  tram^pArting. ,  - .  • 

1.40O  I        1 

I1C98 

190  ( 

3,430  ' 

t 

Tonnant 

i  *  *  '  *  "  ' 

Outfit 

90 
>  15.901 

Boats 

Uft 

n.7«9 

4»Q70 

• 

131 

1.80 

146 

3 

4 

9 

«3<I0 
625 

1 

9 

1 

9240 

iMiK.Mm        _.._._..«_ ..-_-_..-.. 

4.970   

■ 
1 

6D0  < 

Apparatus    of  cloture— Tcssel 

Smbmi                 

130 
110 

1 

GiU  nets 

1 

13 

335 

4 

300 

22 

940 
895 

90 

10 

1.014 

48 

UiMA         ...     .          

i 

u..... 

1 

Tomrs              

18 

144        35 

»   

790  .      10 

•  no  i      31 

90  1      15 

w  

854       137 

33    

14.5^   

23.500   

Smhum  oa^fttft  ....»•.••••**•• 

4 

Avpmtus    of    capture— shsre 
fisheries. 
Seines  and  tton  nets 

9 
91 

810 
1113 

t ....... ■ 

10 
96 

i 

885  '        8 

1    3»307  1      M 

4 

500 

4 

500 

Gill  Beta 

Cast  neta 

15 

6 

30 

6 

30 

Lines      .,,   

1         i! 

1 

Tnntm  snd  rftkflA 

8 

95 

8 
5.893 

>    4.000 

8 

95       107 

8   

5.908    

4000   

SooAffi^  outftto  ....•••.• •-. 

75 

Shore  property  and  accessories  . . 
l^aAli  ftAniCA] 

16,805    

75 

28.300 

Total ,  T . , , 

18.689 

1 

19.501    

OIkSlO    

77.830    

1.4T0 

1.445 

1 
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15. — Table  showing  by  counties  the  apparatus  and  capital  employed  in  the  fisheries  of  the  ttest  coast  of 

Florida  in  1889  and  i.?5^?— Continued. 


Designation. 


Yessels  fishing 

Tonnage 

Outfit 

Teasels  transporting  — 

Tonnage 

Outfit 

Boats 

Outfit 

Apparatus    of  capture— 
vessel  fisheries: 

Seines 

Lines 

Dredges 

Apparatus    of  capture — 
snore  fisheries: 

Seines  and  stop  nets. 

Gillnets 

Cast  nets 

Lines 

Tongs  and  rakes 

Shore  property  and  ac- 
cessories   

Cash  capital 


Washington. 


1889. 


1890. 


No. 


5 
77.36 


1 

20.41 


68 


22 

4 
0 


28 


Value.  I     No. 


$4,950 


1,395 
2,000 


7 
106.37 


120 
3,030 
4,450 


255 
56 


2,375 

120 

45 


Total 


230 
3.100 


71 


3 


22 
6 
9 


28 


22,126 


Value. 


Santa  Rosa. 


1889. 


No. 


$7,650 
*i,'830" 


3,095 
4,450 


350 

78 


2,345 

150 

45 


230 
3,135 


23,358 


1 
5.36 


Value. 


$500 
"295' 


330 
400 


100 
40 


100 


20 


275 


2,060 


1890. 


No.     Value. 


1 
5.36 


$570 
"255 


380 
400 


100 
50 


100 


Escambia. 


1889. 


No. 


29 

788.47 


55 


24 
1 


44 


275 


2,130 


Value. 


$57, 550 


47, 277 


6,600 


260 
1,365 


1,895 
50 


46 
396 

53.435 
96,000 


264,864 


1890. 


No.      Value. 


31 
911. 19 


1 
20.41 


57 


4 


25 
2 


44 


$65,600 


54,992 
1,500 


50 
6,650 


300 

1.452 

180 


1,840 
125 


90 
396 

53,500 
95,300 


281,975 


Designation. 


Vessels  fishing 
Tonnage . . . 


Outfit. 


Vessels  transporting. 
Tonnage 


Outfit. 


Boats 


Outfit. 


Apparatus  of  capture — vessel  fisheries ; 

Seines 

Gill  nets 

Turtle  nets 


Lines 


Total  for  west  coast. 


1889. 


Nq. 


132 
2. 196. 61 


18 
240.56 


1,954 


8 
17 
18 


Tongs  

Dredges — 

Sponge  outfits 

Apparatus  of  capture — shore  fisheries : 

Seines  and  stop  nets 

GiUnets 

Turtle  nets 

Cast  nets 


20 
1 


Lines 


Tongs  and  rakes 

Sponge  outfits 

Miscellaneous 

Shore  property  and  accessories , 
Cash  capital 


Total 


156 
654 
114 
107 


295 


Value. 


$201,200 


125, 019 
23,750 


4,145 
137, 890 
105,942 

735 
465 
900 

1,511 

161 

30 

1.049 

11,955 

17,530 

3,186 

670 

1,791 

2,401 

1,373 

135 

168,002 

470,450 


1890. 


No. 


145 
2, 366. 67 


21 
280.21 


2,075 


9 

26 
17 


27 
6 


196 
714 
136 
109 


323 


Value. 


$213,990 


139, 813 
27,750 

••••••••I 

4.766 
147,588 
U6,991 

860 
090 
800 

1,584 
217 
180 

1,139 

14.640 

18.998 

3,746 

683 

2,068 

2,622 

1,388 

135 

183,207 

486,600 


1,281,190 


1,360,294 
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16. — Tmhle  tkowimf  by  coumtUa  mud  tpttif 


the  jfitid  #/  tic 
iSSfO. 


#/  ike 


n  ldS9 


.PooBda.  Tafaae.    P4 


Vail 


Amber-liali,  fr«ah 
Aagiy^Ah- fresh 


»,tM  «2.«M       e.tMsfi;< 


I      fircah 

!  Dnm,    aalt-water. 


«sk.se      IB? 


Grmipen.ft««k i    50,710  I    2,400 

Gnmta,  frcah 587,C»  !  10.588 

Kmsfiak.frnlu I  45C2n  \  10.747     201,735 

LadT'ftali,  frMh |      4,060  |        515        5.000 


l^MtT'Ol 

Midlet.  frwh 

MaUel.Mlt«d 

MnlteCmoked.... 
Mallet  rocnlted. 

Pfnfiah^frwli 

Pompaao.  fresh 


1 


01.500 


I 


08.450 

IS. 


21,  TUT 
12.025  , 


5. 


fTS 


70 
01 


010  ,  rss     i3»i     r«B     o*i«f  ]iT7i5«  M.4rs  X43&2»  10.0:5 

OL-MW^.L^SO     12L000^2.«» 

1.0M «     u*     i^nm       3«i> 

151     011.074  :  2.01^     «lke«l     X«K 


S5S       X3i»         SS*  ». 


^tlM         715       15.S15        CM 
!.«»  50         4.500  5C 

H,SIS     l^SS;       50.015     XUl  I 


SaOar'm  ciioiee,freah., 


Saaf^wiB,  red,  frcoh 


SMBiah  maAtfrtrnk 

tVontfrcoh 

Otter  fiah.fr«ah 


5l40» 


1,000 1       15      l: 
1, 


J        1^ !. 
I   Loao  . 


5.835 


13  1 


I 


i 


1.077 


125         l,00t  136    1 Ii.12*  or 

2,000       22.500       2L.2S» IT.004     LOS       n, 

u.    L«oo        15  1 >L»5      oe     saL 

978.000  !  18.000    41€.fi50    ».««   

907.505  307.964     356. 4S7  4S;.375 

M1.J8»        SI*     1XS25     L«6       SZ.li*     ^t»      TS.2»     4.515 

1,330,        90         L330  aW       LSW  «       1.X3I  C»      

[7.002  1  12.338     2»L»4     12.3Sf       XSOO        3sW       3.Ml»        2il>    VOOi         338 


Tartfe 


Total.... 


A      3.000 


540         4.9W 


!      1,003;    2,510         LIS 


508. $47    70L740    37.«2S    «»L3i«    tTiTO  L^SS.»5    :*0M  2.4t2lL740   27.5M 


HiQj^NVvc 


Ajicri-fiah.  fr«ah 
BLofeOsh.  fresh.. 


Cit^ralks.  fr«ah 


DnoB,     aatt-wat«r. 
fieah 


I^i»L 


t$(Ml 


1)%^ 


PtMiada. 


27.751 

22.471 

82.32) 

8.250 

24,490 


.1. 


10.842 

10.077 

Groapers,  fresh  

Gniiita.fresh I      7,712 

JureLfresh 10.904 

Mnllet,  fresh 1,408.714 

Miillet,8atted [308.835 

MnDet,  smoked ^ 

Mullet  roe,  salted....*    33.860 .._, 

Pampano. fresh I    35.235     L 730  j    3«^ 508  ^  LOOK 

Pomnano,  sahed 15.112  1      747]      «.3iM  ^      415 

14. 8U  I      31$ 


PKMUidsL  Talww  IVuMb.^ral««c  IVvudj^  TaNw^  FV«adi^  Taiw^ 


418 


30.533 
30.501 


501 


L 


348 


77.518     L281 

8.0a        OS 


I 
\ 

2l.7»i    ISIO 
5.021  <        «> 


TahM^ 


«3 

L3&1 
C2I 


3S.007        3K(       10.SKi        377       3«.«? 


374  '■    38.7(0 
143  \    1LS7$ 


405 
150 


118  «      0.JC9         140 

174       11.518  i      101 

0.048  2.13(^098  18.004 

7.066     278^  OTS     8.118 


15.0^  ! 

3A.<(IM  ' 
18.4XS  i 
11.  m« 


217 
U4 

31^ 
3H*!5 


».4:3 
1L44S 
3}i^W> 
I*.  OH 


48« 


L«^      27. 4M  '  LSd^ 


Sailor'a  ehoice^  frcah 


15»«a  I 
73.610     1.370 


18,7: 
34.901 


310 
1.713 


1T.5» 


-I- 


71. 0« 


34«> 

i.m 


Sheepshead.  fresh 

Snappers,  graj   and 

others,  fresh 

Spanish  mackl,  fresh 
Spanish     Buckerel, 

salted 

Trtrat.  fresh \    84»l?r5     l.«M 

Other  fish,  fresh ; 

Other  fish,  salted 

Oysters ^         525  35 

Qnahoes 

tortlel J    O0.0W     1.4^W       aVillV     I.4W 

Turtle  eggs 1         805        hH»  0^^^        UV 


133..<75     3.«»«     »M^^)fi;  .  3.4IM 
».<«2     4.07>      $7n2^4.«l^ 


0«$ 


121/:^  iii.100 
$:-45o    Lia 


LVOIO        3Rt 

3.^9iW  Mi 


1MM 


4,,^t 


3.t^H 


I 


<KIO 


,W 


14.  .^04  3ino 

j^V4rr  M8S 

1>V*1<^  «v\ 

1.0(V  ,W 

OtV5«^  1.»4t 

l.t.  1*i%  tf^ 

\  <*»W  1<iV 

418.  !^^  1\C;^4      414.>MV>    IV  t4.\ 


♦1. 115 
1t.<^ 


Lr«^ 


\ 


L,^4^> 

sys 

L.^4«if> 

!il\ 

1»V  \W 

1^«^^ 

\^  Hk 

irv^ 

i.rn^ 

l^N 

VCW 

»4 

Total 2.347.i*>  M.4^   2.S^r!i?i  at,  1U1   ^i,.\tft>\M^%  4A  OW    ^r^rM  sV^  ^M       'T.V  JvV     1  S>«     i:»M5*     2.221 


^kmu^SAJiL.'d'-  *''•  j*rT.'7'''*v''t2 
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16, — T€U>le  showing  by  counties  and  species  the  yield  of  the  fisheries  of  the  west  coast  of  Florida  in  1889 

and  1890 — Continued. 


Si>ecie8. 


Angel-flsh,  fresh 

Blueliah,  freah  ....... 

Channel  bass,  fresh  . . 

Crevalle,  fresh 

Drum,    salt  •  water, 

fresh 

Groupers,  fresh 

Jurel,  fresh 

Mullet,  fresh 

Mullet,  salted 

MuUet  roe,  salted 

Pompano,  fresh 

Sailor's  choice,  fresh. 

Sheepshead,  fresh 

Snappers,  red, fresh.. 
Suanpers,    gray  and 

otners,  fresh 

Spanish  mack'l,  fresh 

Trout,  fresh 

Sponges  

Oysters 

Quahogs 

Terrapins 

Turtles 


Total 


Hernando. 


Citrus. 


1889. 


1890. 


Pounds. 


1,000 


Value.  I  Pounds.  Value. 


$15  I       1.800 


172,500  :  1,494 
28, 900         722 


1,500 


23 


5,000 


75 


157, 100 
30,500 


$27 


2,000 


1,390 
762 


1889. 


Pounds.  Value. 


1890. 


Pounds.  Value. 


Levy. 


1889. 


2,000 


94,296 
52,000 


$50 


1,070 
1.159 


1, 250  I        50 
30  1    29,520  ri*024 


2,300 


60,348 
57,850 


7,  500  I       112 


9,000 

16,366 

'27,'i25' 


208, 900  !  2, 329     198,  900  i  2, 321 


220 
342 
969 


550 
24,666 


7,300 
i6,546 
34,446 


$58 


718 
1,298 


22 
630 


Pounds. 


Value. 


20,749  $312 

30,338  455 

106, 165  1, 592 

5, 100  I  77 


60,665 


910 


12,066 
909,981 


181 
9,100 


51,  735  ;  1, 170 


5,556 

9,000 

22,750 


278 
450 
342 


1890. 


Pounds. 


19,800 

29,196 

102,  l6l 

4,904 

58,392 
10,000 
11,688 


Value. 


$297 

438 

1,533 

73 

876 
250 
176 


875,886  '  8,759 

45, 952  1, 035 

4, 346  217 

1,500  75 

21, 892  828 


121, 330     1, 820  I  116, 785  I  1, 752 


6,000 


190 
"23i* 
i,*236 


231, 491     4, 884  ,  197, 328  |  4, 377 


750  j        36 

227, 496     4,  550 

952  I      965 

145, 425     5, 194 

3,330         400 

5,000  ,       125 

70,  705     4, 596 


1,809,093  32,  553 


500 
218, 972 


150 


25 
4,380 


4, 160     5, 000 


116,200 

3,330 

4,180 

89,958 


1,74ft.  778 


3,602 
400  I 
130  I 

6,297 


35,793 


Species. 


Mullet,  fresh 

Mullet,  salt«d 

Mullet  roe,  salted 


Total 


Lafayette. 


1889. 


Pounds. 


261,250 

78.750 

4,000 


344,000 


Value. 


1890. 


Pounds. 


$4,750  '  275.000 

2,  700  I    87,  500 

200  ,      4,800 


7,650  ;  367,300 


Value. 


$5,000 

3,000 

240 


Taylor. 


1889. 


Pounds.   Value. 


807,125   $12,240 
207.  250  1     6, 000 


8,240   1,014,375 


18,240 


1890. 


Jefferson. 


1889. 


Pounds. 


825,500 
216,250 


Value.    Pounds.  1  Value. 


1,041,750 


$12,500 
6,250 


18,750 


1890. 


Pounds. 


21.875 


21, 875 


$625 


625 


61,875 
26,250 


88,125 


Value. 


$900 
750 


1,650 


Species. 


Black  bass,  freah 

Blnefish,  fresh 

Bream    and  sunflsh, 

fresh 

Channel  bass,  fresh  . . 

Flounders,  fresh 

Mullet,  fresh 

Mullet,  salted 

Mullet  roe,  salteil 

Pinflsh,  fresh 

Pompano,  salted 

Sea  bass,  fresh 

Sheepsheiwl.  fresh 

Snappers,  red,  fresh  . . 
Spanish  mackl,  fresh 
Spanish      mackerel, 

salted 

Trout,  fresh 

Trout,  salted 

Miscellaneous     fish, 

fresh  

Miscellaneous     fish, 

salted 

Sponges 

Oysters 


WakuUa. 


1889. 


1890. 


Pounds.  'Value.  Pounds. 


4,300 
900 


$86 


Value. 


5, 000       $100 
850  I        50 


Franklin. 


Calhoun. 


1889. 


1890. 


Pounds,  lvalue.  Pounds.  Value. 


1889. 


1890. 


Pounds. 


16,000         320  18,300  i       366 

800           16  I          750           15 

1 ,  332, 375  19, 380  1 ,  255, 625  ;  18,  220 

320,  675     8,  C8«  :{70, 475     9.  872 


12,300 
4,800 


3,200 
13,750 


645 
96 


14,400 
5,000  ! 


751 
100 


64 
275 


3,500 
14,920 


Total 


600 


36 


500 


13,200         292 


13,600 


70 
307 


30 


303 


5.200  !       156  I       6,000 


31,500  '■ 

990 
17, 815 


484  I     28,600 
990  640 

640  I     18,095 


180 

429 
64U 
653 


1,778,405,32,213  1 1,756, 255  32,086 


6,700 

10.000 
26,350 


$145 

500 
552 


7,550 

12,000 
28,500 


$164 

600 
607 


245,250  I 

180,650  I 

22,000 


1,500 


22,430 

566 

1.000 
37,910 


4.683 
5,171 
1,314 


322, 250 

389,450 

60,290 


53 
476 


1,800 


17,000 


7,022 
1,061.886 


1,640,198 


12 

35 
821 


'  25,500 

2,000 

300 

1,200 
44,625 


5,912 
8,082 
3,587 


Value. 


63 


13,000 
96.000 
18,000 


$325 
2,520 
1.260 


6,  5U0 


Pounds..  Value 


12,000  I  $300 
80, 000  {  2, 100 
16,000  !  1,120 


163 


850 


11, 178 
25,850 


51,640 


542 
50 

8 

42 
971 


16,000         800 


3,  505     5, 667 
1,528,282  36,971 


3,000  I        82 


13,490 


5,000 


2,44i',252,64,066  i  151,990 


338  !      6,400 


125        3, 100 


4«731  I  120.500 


176 


85 


3,863 
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Products  of  the  vessel  and  shore  fisheries, — In  the  foregoing  discussion  of  the  fish, 
eries  by  counties  the  persons  and  apparatus  employed  in  the  vessel  and  shore  fisheries 
were  exhibited;  it  therefore  only  remains  to  present  the  products  resulting  from  each 
of  these  branches. 

Although  the  vessel  fisheries  of  Florida  are  much  more  extensive  than  in  any 
other  Gulf  State,  they  are  considerably  less  important  than  the  shore  fisheries.  Ves- 
sel fishing  is  prosecuted  from  eight  counties,  but  it  is  relatively  important  only  in 
Monroe  and  Escambia  counties;  in  the  former  the  sponge  fishery  and  in  the  latter  the 
red-snapper  fishery  take  precedence. 

In  1890  the  vessel  catch  amounted  to  6,287,210  pounds,  valued  at  $427,762,  this 
being  a  substantial  increase  over  the  previous  year.  The  most  important  products  of 
the  vessel  fisheries  are  sponges  (the  value  of  which  was  $254,737  in  1889  and  $283,051 
in  1890)  and  red  snappers  (the  yield  of  which  was  worth  $92,259  in  1889  and  $115,371 
in  1890).  Table  17,  which  follows,  is  a  detailed  exhibition  of  the  products  of  the  ves- 
sel fisheries. 

As  shown  in  Table  18,  the  yield  of  the  shore  fisheries  of  Florida  in  1889  was  valued 
at  $573,539,  and  in  1890  at  $636,377,  the  marked  advance  in  the  latter  year  being 
chiefly  due  to  an  increase  in  the  sponge  and  oyster  fisheries.  The  most  prominent 
products  in  1890  were,  in  the  order  of  their  importance,  mullet,  worth  $204,317; 
sponges,  worth  $155,631;  oysters,  worth  $84,020;  pompano,  worth  $24,597;  grunts, 
worth  $22,202,  and  turtles  and  their  products,  worth  $19,923.  Monroe  County  also 
ranks  first  in  the  extent  of  its  shore  fisheries,  and  Escambia  Oounty  occupies  the 
second  position. 

17. — Table  showing  by  counties  and  species  the  yield  of  the  vessel  fisheries  of  the  west  coast  of  Florida  in  1889 

and  1890, 


Species. 

Monroe. 

Manatee. 

Hillsboro. 

1889. 

1890. 

1889. 

1890. 

1889. 

1890. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

850 
2,000 
2,000 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Anirel-flsb.  freah 

i   .^.. 

800 

$12 

$13 
40 
30 

Bluellsh,  fresh 

1 

1,800 
1,500 

23 

Channel  bans,  fresh . 

Groupers,  fresh 

Mullet,  fresh 

Mullet,  salted 

1 1 

50,700 
51,500 

$2,490 
386 

"      ~ 

55,900 

$419 
600 
154 

82,100 

657 

93,750 

750 

15,000 
2,200 

Mullet  roe,  suited. . 

PoniDano.  fresh 

r 

14,700 

686 

18,100 

800 

15,000 

8,075 
4,000 

896 

12 

225 

363 

80 

1 

Sailor's  choice,  fresh 
Sheepehead,  fresh . . . 
Spanish    mackerel, 
fresh 

750           11 
12,500         188 

1 

1,000 

15 

1,200  '           \R 

1 

6,250 
4,100 

281 
82 

1 

..     i 

Trout,  fresh 

Oysters 

900 

U 

1,000 

15 

i 

59,850 

$2,386 

7, 875  1    $949 

Ouahoirs 

1,330 

197,  322 

89, 345 

200 
246.654 

1.330           200 
220.399    275  .'iOO 

Sponee  

Turtles 

4.969        84.630        4.' 745 

1 

Tortoise  shell 

3  1           10                 3  1            9 

1 

1 

Total 

392,100    2.'U  7:M  I  H81   fW2    2fi1   Altfl 

124,500 

1,976 

144. 575 

2,409 

59  850     9  -^AA 

7. 875        0^0 

1 
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FISHERIES   OF   THE   GULF   STATES. 
c)  unil  Hptciei  the  yield  of  Ihe  »hore Jiaherit)  of  the  u 


and  WOJ. 

AtubfMlBb.f^Hh.... 

DoBoU.                      1 

ItlBH. 
Po,in.U.|  Vulith 
«I,WM    fi.AK 

18W). 

1889.  •       1          1800, 

1889. 

18».           1 

Pound. 

['aunilB,|Viiliiu.  IPDundH, 

V^w. 

round.. 

Tmlue. 

Pound.. 

Vrfna. 

1 

0,1»U 

:: 

0.110 

170 
77 

0,000 

6,5110 
7.285 

01 

"J^S.  .^■.""^•': 

'*SSi..."!^'-.-r: 

^Ip.'b^.ih:::;:: 

IS.5§8 
10.  U7 

wo 

SMBsa 

Ml.  721 

l!,flOO 

21,707 
12,623 

2.333 
707,000 
3,000 
«0>* 

*350 
J1,U70 

3,918 

2,003 

004,848 

2.000 

80.843 

100 
S,49» 

1.372,  HO 
80.000 

10.17B 

'iS 

'iS 

10.300 
4,000 
61, 388 

3.257 

16.  BIB 
4,600 

6« 

3,411 

2.BM 

3S3 

3,S00 

E25 

t^i.iVirviiuii'fl.rr^ 

G,MO 
119,970 

88 
l.BOO 

8,826 
125,175 

n 

in),  000 

l.W» 
M.OM 
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1.000 

!,M0 

07 
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.889,           1           1««. 
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18. — Table  tkoMfing  bff  ctmniies  and  $peoie$  the  yield  of  ike  uhoreJUkenee  of  Ike  went  coast  of  Florida  in  1889 

and  1890—<UmixaxMdL 


l^»eciM. 

Hemsndo. 

Citma. 

Lery. 

1889. 

1890. 

1889. 

1890. 

1889. 

1890. 

Poonda. 

Talae. 

Pounds. 

Value. 'Poasds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Aneel-fiflh,  fresh 

- 

i            1 

1 

20.749 

3a  338 

106,  le 

5.100 

$312 

455 

1.502 

77 

19,800 

29,196 

102,137 

4.904 

$297 

Blaefish,  fre«b 

:::::::l::::::: : 

I 

438 

Channel  baas,  fresh. . 
CrevaUe.  fresh 

1,000 

$15 

1,800 

♦27 

2.000 

$50 

2.300 

$58 

1,533 
73 

876 

250 

176 

8,759 

L035 

217 

75 

328 

1,752 

150 

Drum,   salt-water, 
fresh 



60,665 

910       58.39S 

1 



10.000 
1L688 

JnreC  fresh 

12.066 

181 

Mallet,  fresh 

Mallet,  salted 

MoUet  roe,8slted 

172,500 
2&900 

1,494 
722 

157.100 
30,500 

1.390 
762 

»4.296 
52.000 

L070 
1.159 

60.348 
57.850 

718 
1.298 

909.981 

51.735 

5.556 

9.OO0 

22.750 

121.330 

9,100     875.886 

1.170  1    45,962 

278  !      4.346 

450  !      1.500 

342       21.803 

P<mipaiM>,  ftv«h . . 

( 

1 

1,250 

50 

550 

22 

Sailor's  eboioe,  frtish 1-1-. 

Sheepshead,  freah ... 
Snappers,  red,  fresh. . 

1,500 

23 

2,000 

30 

29,520 

LQ24 

24.000 

630 

1.820 

U6,785 
6,000 

Snappers,  gray  and 
otbers.  freah ....... 

! 

...... 

9.000 

230 

7.300 

190 

1 
i_   ..  _ 

Spanish  mackerel, 
freah 

1 

1 

750 

227.496 

900 

145.425 

3  330 

5,000 

70.705 

36  !          500 

4,550     218.972 

900            800 

5.194     116.200 

4O0  i      3.330 

125  1      4. 180 

4,596  1    89,958 

< 

25 

4.380 

800 

3.603 

400 

130 

6,297 

Troat,firesh 

5,000 

75 

7,500 

112 

16,300 

342 

10,540 

231 

SpoDirfw 

(Jesters 

27,125 

909 

34.440 

L230 

Q^abor* 

'ferraj^nis 

1 

1 

Turtlifs 

J 

Total 

.........| .... 

\" 

i 

208,900     ^9» 

198,900 

2,321 

231,491 

4.884 

197.328 

4,377 

1,809,041 

32.488  1- 742. 418 

3LS03 

^ec&ea. 


Mullet,  fireah 

Mullet,  salted  .... 
Mullet  roe,  salted. 


Total 


Lafisyette. 


1889. 


Pounds. 


Value. 


261,250 

78,750 

4,000 


344,000 


1890. 


Pounds. 


}$4.750 

2.700 

200 


7.650 


275.000 

87,500 

4,800 


Value. 


$5,000 

3,000 

240 


367,300  I  8,240 


Taylor. 


1889. 


Pounda.  Value. 


807,125 
207,250 


1890. 


Pounds.  Value: 


1889. 


Pounds.  jValne. 


$12,240   835,500   $12,500 
S,OOC    216,250       6.250 


1,014.375  i  18,240  1,041,750    18, 7S0 


21,875  ,    $625 


1890. 


Pounds.  I  Value. 


6L875 
26,  SO 


Hoo 

750 


21^875        6»  I    S8,125  ,  1,650 

i  I  I 


Black  baaa, freah  .... 

BlueAah,  freah 

Bream  and  sunfish, 

fresh 

Channel  baaa,  fresh.. 

Flonndov,  freah 

Mullet,  fresh 

Mullet,  salted 

Mullet  roe. salted... 

Pinfish,  freah 

Pompano,  aslted 

Sea  bass,  fresh 

Sheepshead,  fresh — 
Spanish  mackerel, 

fresh 

Spanish  mackerel, 

salted 

Trout,  fi'esh 

Trout,  aslted 

Miscellaneous  fish, 

fresh 

Miscellaneous   fish, 

sidted 

Sponges 

Clusters 


Wakulla. 


1889. 


1890. 


Pounds. 


4.300 
900 


16,000 

800 

1,332,375 

320,675 

12.300 

4,800 


Value.  I  Pounds. !  Value. 


$86 
53 


5.000 
850 


3,200 
13.750 

600 


320 

16 

19,380 

8.680 

615 

96 


18,300 

750 

1.255,625 

370,475 

14.400 

5,000 


$100 
SO 


64 
275 

36 


3,500 
14,920 

500 


13,200  1      292  1    13,600 


15 

18.220 

9,872 

751 

100 


70 
307 

30 


303 


5,200        156        6.000 


31.500 

990 

17, 815 


484 

990 
640 


28,600 

640 
18,095 


180 

439 

640 
653 


Franklin. 


1889. 


1890. 


Pounds. 


6,700 

10,000 
36,350 


245.250 

154,000 

19,  »0 


1,500 

siiso 

500 

1,000 
37,910 


17,000 


i      1,975 
I  933,086 


Value.  Ponnda.  iVatue. 


$145  ,      7,550  ]    $161 


500 
552 


12,000 
28.500 


4683 
4568 
1.146 


58 

iii 

12 

35 

»1 


322,350 

213,390 

49.300 


1,800 


25.500 

300 

1.900 
44.635 


16.000 


3,160 

21839 


1,405 


60O 


5.912 
5,914 
2.8» 


SI2 

i 

49 


800 


1316 


1,371183  .^  301 


Calhoun. 


1^89. 


1890. 


Valne. ;  Pounds.  Value. 


13.000 
96.000 
18,000 


l5ao 

1,260 


11000 
80.000 
16,000 


6,  $00 


11 


163 


1000 


1000 


$300 

1100 
1,120 


82 


6,400 


176 


125  ^      1 100 


85 


Total 1,778,405  31213  jl,7S6.S55  31086  1,471901  39.833  llTliMS  ,»4. 119  1  151,9*0    4  731     120,500     1863 
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—Table  ihoiring  by  ooantia  and  tjiecirtlhe  yield  of  the  there  ji)herit$  of  IKe  iretf  eoast  of  Florida  id  !■ 

and  1896— CoutiaaoA. 


Siwok-.. 

Poanila. 

TbIu.'. 

ngton. 

1800. 
PQUHdK.  Value. 

6uiU 

HOM. 

Eac^bU.                   1 

18S>. 

l.o,md-.iVHl„.-. 

laoi 

Vuloo. 

18W. 

1«».           1 

poHOrts.  Value. 

Poand.. 

Talua. 

A  eol  tiiih  ftwh 

12.080 
I0,6«0 

•174 

168 
56:i 

30, 2« 
275,078 

20.603 

«,723 

312 

822 

lllii»H«h,  frwh 

2.079 

(IID 

21 
42 

2275          23 

22,667 
1,7M 

W7 
17 

14,777 

1 

(nu<nPCll>uii.frHih.. 

Flmin.lrni,ftri.li 

iiu,       a 

M|         2 

i«',3«a 

4.22S 

42 

24.^ 

900 
M2 

20>!o«o 

m 

880 

■J2.KI0 
40,059 
4S2:000 

40 
C84 

11,250 
4,673 

Siwijso     »,7:i» 
74,800  1  4.38S 

iS 

^5^;;;;; 

42  ^    «i,i56 

30,IKJ4 

4ii 

20,283 

391  .  662,081 

16,659 

605,288 

9.951 

MSiK-;;S.':^iti;i:;:: 

as 

15,550 

S:IS 

I2.88T 

4,01« 
27.000 
6,257 

597 

loe 

■  B,OM  1       621 

S,443 

S12 

4. 300 

"• 

4,507 

90 

4,394  1       81 

52,452 
20,18* 
250,750 

7,SJI 

242.000 
226.  M« 

0,169 

smCir*' ttii-kj^'i.' 

20,000 
12,040 

mo 

3M 

It.  DM 

8,600 
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22,2301      607 
6.000.      ,38 

19.  OW 

642 

HpuiUli      nuK'ken-l, 

1 

23.62S!      333 

33.730 
36,814 

4W 

1,668 

rj,»50 

1,8M 

Hi 

22 

724 

22 

14.  »4        Ml 

29.242 

m 

12,815 
4b;441 

2 

11. 4« 
66;  385 

.S 

»m 

„. 

0,833 

» 

UixrlUlMMU      fl.h. 

248,500   15.7T6 

^SS-«| 

888.  Ml 

26,228 

»,.« 

a,  200.  133.  OH 

2,852 

116,360 

2.220 

' 

'    ' 

1 

AnhfT.fliih.  ftMh 

gMll::::;: 

Ilmm    nnrt    -linHiiii;" 

188 

MO 

a,  010 
joo 

'S 

6H4 
20.016 

i.iaa 

033 

18( 

4s 

106,348 

36.  mn 

452,202 
18.024 

S2.884 

zilnso 
080,  rai 

200,840 

2:1.',;  m 
:i3  lOo 

67,417 

Valiin. 

1,  IV.'. 
22,202 

:i,4>w 

8p«0<M. 

1888. 

,-,       1 

Pm.ii.lB- 

roanilii. 

6,200 

512,  :kb 

3761750 
322.010 

500.758 
430,200 

Vuluo. 

tl24 

9,2W 

1X208 

16,050 

326 

333 

11,128 

20,404 

1,W4 
12B,3,m 

'5^7 

l-OIIDdl. 

Valse. 

BO.OOO 
H7,K77 

3M!i>4B 
17,2* 

W,974 

'is 

hh!  7«i 

*:<«.  ■£<] 

4i 

57,455 

knapiimi.n^,fn'>ih"! 

5,700 
525,  143 
M,377 

47.303 

400.910 

33,730 
545,178 
45,550 
29,243 

1136 

8,418 

807 

19.790 

490 
U,«5 

[Sft'rS,-:::::: 

^cf.'ia,."".'''.-:"';. 

WhItiDR.  fyrlb 

477,211  1  22,389 

1«  018  16^  M? 
3.Uwi2i;     m!020 

fffi!   52 

iiiii 

Total 

B,O0n           900 

1»,2I«,370  i9TJ.SW 

22.131,362  (•36.377 
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Vessel  fisheries  by  customs  districts, — Tlie  west  coast  of  Florida  is  occupied  by  five 
cnstomB  districts,  viz,  Key  West,  Tampa,  St.  Marks,  Apalachicola,  and  Pensacola. 
The  importaitce  of  the  vessel  fisheries  of  the  State  jnstiflea  the  presentation  of  the 
following  special  tables,  showing  the  extent  of  the  fishing  done  by  craft  taking  out 
licenses  in  each  of  these  districts. 


by  BU»bntt$  dUtriclt  of  ike  ve»tel  fitherit*  of  the  west  coa»tof  Florida  in  1889  and  li 


Custom!  diatri.^. 

1 

1889. 

18M.                                              I 

1 

Hi 

1 

1 

1 

! 

C 

o 
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1 

i 

1 

1 

1 
1 

1 

1 
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at 

"8 

J  „ 
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D2 
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T 

u 
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"■ 
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14 
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23 
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IS 
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" 

S3 

14 
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"" 
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" 

' 

X 

S3 

33 

'■- 
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KBt  tonnage. 

V. 

oeorveti«1 

VB]uoofoqtat.eMr. 
provlidon>,rupf*to. 

ValuBufcfajll. 

im 

tSBO. 

18BB,            1890, 

1 

a,.     1    IBM 

18S8, 

18=0, 

1889, 

1890. 

81 

1 

'  63.83 
87i;  10 

1, 1S7.  OH 
17.40 

tl" 

4,800     «1Z8,470 
;,«00           ^000 

i  INI          i.  TU 
8,000         73,820 
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tssi.eeo 
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4.200 

1 

I'BANSPORIISG  VBSSBLS. 
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™ 

1  V 
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fuel,  etc. 

NtHubT  ud  BHlloiiHity  of  CMW. 
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iioUtrana- 
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1 
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Ul,300 
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1 
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90  1    4 

•  ' 

24  'las,  400 

(i9,3M 
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13.500 

a:  155 
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(31 
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" 

241).  S6 

HSU.  21    23,7AII 

Ti.-m 

"" 

4,705  j  36 

t 

t 

" 

43      7 

' 

M 

W.390     8S.M8 

■  Employed  alau  In  tbe  ghore  fliburiea  and  Ibei 
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Ann]  Huh.  fr»h  .. 

Rlueflsh.  frmh 

(.'htiDDd  buK.frmli. 

Groiipen,  lirth 

Mallet.  fn.«li 

MnUct'  "*,  wh^'. '. 


8pi.nl-li   HI 

Trout,  fmii 
SpoagHi  — 

?S:::: 

Tortulw  Btu 
ToUl.. 


'.  Pounda'  Value. 


.    It.  TOO 

ia,soo 


!0,3M 'ZTK.SOO   ... 
K 

i.xw        wo  ... 

11.030      4,745   |. 

II,  «82  '281,  tea  jiM,  3u  I 


Anaelflnh.  ri«ih.—|... 

Hlu..8Kh,rrwh...,  '.. 
ftiwuu  and  aiinllnh,  i 

frwh 

Cfaanni'Ibua.ftnb.l. .. 

I  ('nKlier. fteah 

I  (ironi*™,  frwib  . .  .1... 

JureT.  frmh 

Lwlv-Bsh,  freah        ... 


MIKI      !M.iail|tl,lMi.. 


I8.V13 


Hbeepahi'Bil.rrFHli..  .. 
Milcer  p<Tch.  [n^h.  .. 
Hnappen.  r'i.  IW'Kh  . . 
^panhh  mackeri'l  I 

frwh 

Spanliih  maolicnl. 


Hpnta.  fivHh- . . 
!  Trnnt,  frenh  . . 

Tnnl,  uttMl . 
I  Ulaceilaneoiia 


-     .[-- 


B,aoo 


TorMivBhdl... 


.  128,8U<J     3.018  .  15«.  100     3,S7g  [     49.IHXI  I 


1,060 


MfH        IB.OUO 

;i.s7» 

172.280 
lAI.UM 

3a,zA» 


FinherifH  hp  nppanituH. — The  quantity  and  valu«  of  producta  taken  with  each  of  the 
principal  formn  nf  apparatUH  are  Bhovn  in  Tables  21  and  22,  which  relate  to  the  vensel 
atid  shore  fisheries  renpectively.  The  variety  of  apparatus  employed  in  the  fisheries 
of  Florida  is  very  limite^l,  cimsisting  principally  of  seines,  gill  nets,  and  lines  for  the 
capture  of  Q»h  proper,  together  with  a  few  cast  nets  and  other  minor  forms. 


I2fl 


WJUMTtM  OV  THK   UHTED  STATES   PUH  COmomiOS. 


Ill  tliK  VftNWil  fl«lierf«N  niii<;h  the  Iarge«t  cateh  ttf  ftsb  u  made  with  Udcs;  in  1890 
4,24ti,(Mri  \inuwl*,  valiKul  at  $118,738,  were  olitained  id  thU  way,  of  which  3,904,342 
jytuiiiU,  wurtb  tltft^i7l,  were  red  Htiii|)[iMii.  Ojll  neta  rank  next  in  imiiortaoce,  tak- 
ing :m^ti  puuiwlH  ill  JWW,  fur  whiub  the  fiitbenne»  received  $-%lU;  mullet  is  the 
only  iMiiKirtaiit  HiHMsliiM  tbUN  captured.  SeiueH  oecure  the  greatest  number  of  species, 
aiid  Un^ie  10K,ff.'t/i  jKfUiidH,  valueid  at  W,i30,  of  which  the  moKt  prominent  &sh  were 
iiiulbit  aii4  KjHiiiiiib  inatilurel.  Huch  miw^llanerjoH  apparatus  as  dredger,  rakes, 
bnttc*,  linil  )uH»kM  touk  oyutetM,  qnatiogs,  and  sponges  to  the  value  of  9292,923.  A 
aiMJifliil  form  of  itet  wiw  employed  for  turtle*,  the  value  of  which  was  *4,927. 

Hill  iiutH  are  tlut  luoHt  imiwrtant  means  of  capture  in  theuhorc  or  boat  lishcrieaof 
tlw  Htttte,  III  IHiW,  11,073,030  iH>uudii,  worth  tlKi.OOO,  were  thus  secured.  Mullet  is 
tlii«  riiuHt  ifromiiient  fish  taken  in  gill  nets,  but  conHiderable  quantities  of  pompano, 
«)i(wpHliiuul,  ami  trout  aru  ahw  obtained.  The  seine  catch  is  only  about  oue-half  the 
(fill  neb  yhtid,  but  ha*i  a  value  nearly  a»  groat;  in  addition  to  mullet^  which  coustittttes 
tha  principal  part  of  the  catch,  blueflsh,  jioinjiano,  and  Spanish  mackerel  are  impor- 
tant HpouleH.  The  priMluct  of  tho  liii»  ftshery  amounted  to  1,030,315  pounds  in  1890, 
with  li  value  of  (70,208,  grunts,  kingtlH)i,  and  snappers  being  tlie  principal  species 
i!iiU{(ht.  UftHt  netH  and  other  minor  nets  aud  traps  ar<i  credited  with  taking  119,300 
IHiiinds,  worth  |3,298,  The  Invertebrates  and  reptiles  secured  with  miscellaneous 
davltiuit,  M  toiigH,  hookH,  etc.,  Inul  a  value  of  $200,261  in  1890. 
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21. — Table  showing  by  counties  and  apparatus  the  yield  of  the  vessel  fisheries  of  the  west  coast  of  Florida  in 

1889  and  i55t?— Continued. 


ApparatnH  and 
Mpecies. 


Seineft: 
Channel    baas, 

salted 

Mullet,  8alt«<l   

Mullet  roc,  salted  . . 
Poni|>ano,  salted  . . 
SpaniHli  mackerel, 

salt«d 

Truut,  salted 

Miscellaneous 

fish,  salted 


Total 


Levy. 


1889. 


Poundri. 


Value. 


Gill  nets : 

Mallet,  salt«d 

Mallet  roe,  salted. 


Total 


Lines: 
Groupers,  fresh — 
Snappers,    red, 
firesh 


Total 


Misoellaneoas : 

Oysters 

Sponges 


Total 

Grand  total  — 


52 


$65 


52 


52 


65 


1890. 


PoundM.  Value. 


1889. 


Pounds. 


7, 6.50 
1,000 


8.650 


19,000 
1,800 


3,360 


$4,200 


20,800 


Franklin. 

1890. 
Pounds.  Valae. 


Value. 


$153 
60 


213 


450 
108 


Washinj^n. 


1889. 


Pounds.  Value. 


1,000        $25 


23.600 

7,200 
10,000 

10,000 


1,042 

180 
250 

250 


51,800  i  1.747 


96,100  ;$2,168  I, 
11,090  I      715  ! 


558     107. 190  1  2,  883 


128.800 
5.047 


65 


3.360 


4,200  I  133,847 


3, 360     4, 200 


163,297 


2,000 


50 


2,000 


50 


9,500 
85,000 


95 
2,375 


94, 500     2, 470 


3,018 
8,018 


156. 100     3, 670 
2, 100  i  3, 351 


11,036 


11,807 


158,200  I  7.021 


267,390  I  9,954 


146,300 


4,217 


1890. 


Pounds.  Value 


50,200 
7,000 
8,200 

600 
5,800 

9,000 


80,800 


$1,246 
490 
312 

12 
141 

225 


2,426 


33,500 
100,260 


133,760 


335 
2.811 


3,146 


214,660 


6,672 


Apparatus  and 
species. 


Seines: 
AnKel-flsh,  fresh . . . 

Bluefinh,  fresh 

Bream    and    sun- 

fish,  fresh 

Channel    bass, 

tmtHi , 

Channel    bass, 

salted 


Croakers,  fresh  — 

Jarel,  fresh 

Lady-fish,  fresh  — 

Mullet,  fresh 

Mallet,  salted 

Mallet  me,  salted. . . 

Pinflsh.  fresh 

Pompano,  fresh  — 
Pompano, salt(>d  ... 
Sheepshead,  fresh . . 
Silver  uerch,  ft«sh . . 
Spanisn  mackerel, 

fresh 

Spanish  mackerel, 

salted 


Santa  Rosa. 


1889. 
founds.  I  Value. 


873 


$17 


1,093 


250 


20 


1890. 


Pounds.  Value 


724 


1,275 


585 
100 


1,294 
"71 


110 
"2 


2,541 
"627 


♦H 


17 


6 
2 


216 
13 


Escambia. 


1889. 


Pounds.  Value 


1,013 
12,348 

1,337 

2.358 


1,181 
18.913 

4,437 
25.541 


1.350 
2,247 


Spots,  fresh 

Troat,  fresh 

Troat,  salted 

Misoellaneoas 
fish,  salted 


7,500 


904 


Total 


225 


27 


13,560 


185 


11,985  I      404  ,  19.697 


407 


681 


1.252 
720 

8,445 


1,620 
1,579 


$10 
246 

13 

37 


12 
189 

44 
340 


1890. 


Pounds,  lvalue. 


1,200 
10.974 

1,200 

2,055 


1.200 
18,000 

2,985 
22,540 


$12 
218 

12 

29 


12 
180 

30 
300 


13 
275 


26 
11 

249 


84,341 


16 

48 


1.529 


1.200 
3,083 


12 
338 


Total. 


1889. 


Pounds. 


1,827 
800 

11,639 


1,585 
750 


81.038 


37 
12 

339 


18 
20 


1,013 
13,221 

1,337 

3,451 

1,000 
1,181 

18, 913 
4,437 

25,791 
7,650 
1.000 
1,350 
3,  .541 

23,600 

1.323 

720 

15.945 

7,200 

1,620 

2,483 

10,000 

10.000 


Value. 


$10 
263 

13 

67 

25 

12 

189 

44 

343 

153 

60 

13 

385 

1.042 

28 

11 


1890. 


Pounds. 


1,200 
11.606 

1,200 

3,330 


1,200 

18.000 

3,670 

22,640 

65.200 

9,200 

1.200 

5,624 

8,200 

2.464 

800 


474  ,    25,199 


180 
16 
75 

250 

250 


1,569  i  156,776 


3,893 


600 
1,685 

935 
5.800 

9.000 


196,636 


Value. 


$12 
232 

12 

46 


12 
180 

36 

302 

1.846 

644 

12 
564 
312 

50 

12 

746 

12 

18 

26 

141 

226 


6.430 
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2-2. — Table  nhtwing  fey  otmniien  and  apparatus  the  yield  of  the  shore  fisheries  of  the  west  foast  of  Florida  in 

1SS9  and  /.^/W— Continued. 


Monroe. 


Lee. 


Apparatnii  and 
•p«cieA. 


1889. 


1 890. 


1889 


1890. 


DeSoto. 


1889. 


PonmlH.    Valiin.    Poundn.  I  Value.  PonndH.  Value,  Pounds.  Value. 


Cant  net«  anu  minor  ' 

nets: 

GnintA,  fresh 

Mullet,  fresh 

Mullet,  smoked  — 
SnADpers.  s^v  and 

otiiers.  iresh 

Miacellaneous  lish, 

fhwh 

Totid 


I 


Pounds.  I  Value. 


1890. 


Pounds.  Value. 


800 
10,000 


$27 
400 


950 
12.500 


$32  ' 
500 


1,000 
10,000 


125 
500 


t.OOO 
10,350 


125 
518 


1 

::::.:..i:::::::i:::::::: :::::::;..:.::::: 

I 

3  000'  $150   2,000   $100  

1 

'....1 i..'....; ' 

1        1 
1 

I'll; 

Lines:  I 

Amber-flsh.  f^^sh  . .  *     60,000      2.  400 

Omnts.  ftesh 586,830    10,  .561 

Kin^flsh,  fhMh 4.'i6.231     16. 747 

Snappers,     red ,  ; 

fresh 100,000      5.000 

Spsnish  mackerel,  I 

flresh I      20.000      2,000 

Miscelbuieoas  fish,  I 

flresh 368.000    18,400 


2  1.800       1.052        24,800      1,175  I     3.000  i       150       2,000  ;       100  i 

65,000       2,  600  ; 


650,000    21,675 
291,72.')     12.625  | 

20,000      1.000  ' 

22,500      2,250 

I  I 

406,500    20, 325 


ToUl 


Miscellaneous : 

Sponges 

Oysters 

Quaho^ 

Turtles 


Turtle  egss. . . 
Tortoise  snell. 

Total 

Grand  total. 


1,501,061     64. 108 


110,273 


197,747 
3,600 
1,000 


312,620 
1,^0,167 


121. 300 


7.267 

.'>40 

2.500 


1,455,725 


138,068 


207,174 
4,200 
1,150 


131, 607      .350,592 


Apparatus  and 
species. 


Seines: 
Angel-flsh,  fresh  . . . 

Blueflsh.  ftt^sb 

Channel  Imws,  fresh . 

CreraUe,  tr^nh 

Dram,  fresh-water, 

fresh  

Dram,    salt-water, 

fresh 

Fkranders,  f^sh    . . 

Grants,  fresh 

Jnrel,  ft«sh 

Mullet,  fresh 

Mallet  salted 

Mallet  roe,  salted  . . 

Pompano,  flresh 

Pompano,  salted  . . . 
Sailor's     choice, 

f^eah  

Sheepshead.fkt'sh  . 
&iappen.jmy  and 

others,  fresh 
Spanish  mackerel, 

tnmh 
Spanish  mackerel. 

salted 
Trtrnt.  fresh 
Miscellaneoas  fish, 

salted 


Total 


197.282   1,836,117 
Manatee. 


60.475 


151, 875 


7,607 
630 

2,875 


10.  360  I  840  ,  13,  825  1^095 
1.  330  I  62  I  1.  330  62 
3.  .500  I   280  I  3, 000    240 


37,100  $2. 120 


162,987  l.'i,  190  1.182 


225, 187  791, 746  .37. 023 


78,296  i$4. 515 


4,000 


320 


18,155  1,397,   37,100  2,120   82,295 


4,835 


691,509   27.479    1,823,315  22, 644  '2,029,740  {27. 534 


1889. 


Pounds. 


Value. 


1890. 


Pounds. 


6,751 

$99' 

5,938 

109 

32,032 

435 

1,798 

23 

8,623 

9,234 

41,662 

2,029 


7,037  '        99         7,724 


8,586 

3,067 

2,238 

3,1.32 

371, 890 

208,660 

27.200 

5.272 

912 

4.  272 

14.5.38 


4,205 


123  ' 
41 

34  I 

60 

2.617 

4.687 

1,562 

266 

37 

62 
189 


12,765 

3,820 

3.310 

3,866 

676.276 

193,438 

20,200 

5,589 


Value. 


H  illsboro. 
1889.  I  1K90. 


Pasco. 


1889. 


1890. 


Pounds. 


Value.  I  Pounds. 


$131  1 

5,093 

$74 

7,346 

185  1 

4,480 

82  : 

7,865 

592  1 

24.612 

:i34 

35,924 

31 

1.49:{ 

22  i 

1.849 

113  '       5,310 


75         6,  .'i80 


194 
53 
47 
64 


6,478  ' 
2,315 
1,944 
2,707 


5,091  287,640 

4,084  44,125 

960  1. 810 

292  4, 277 


4,647 
16,387 


69 
225 


3,222 
11,518 


11,812    1.044,493  13,572     431.799 


93 

31 

33 

48 

2.025 

982 

101 

227 


10, 873 

3,254 

3,060 

3,593 

584,716 

56,230 
1.804 
5,261 


Value.    Pounds. f Value.  Pounds.! Value. 


$111 
157 

30 

97 

165 

46 

46 

63 

4,401 

1,500 

101 

293 


46  ' 
l.'>8 

44 

704  ' 

I 
I 
50 

206 
12  I 


3.958  ' 
14,495 

4.295 

12, 172 


59 
206 

62 

021 


14. 624 
480 


281 
10 


5,347  ;  778.379     9.058 


F.  C.  H.  1891— i» 
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2i, — Table  showing  by  counties  and  apparatus  the  yield  of  the  shore  fisheries  of  the  west  coast  of  Florida  in 

1889  and  1890— Continued. 


188t 

Hernando. 

Citrus. 

Levy. 

Apparatus  and 
specioH. 

J. 

1890.            1             1889. 

1891 
Pounds. 

Value. 

1889. 

1890. 

Pounds. 

Value. 

Pounds. 

Value.   PoundH. 

1 

Value. 

Pounds. 

1,500 

2.000 

10.360 

700 

7,600 

1,000 

49,500 

6,000 

1.500 

7,500 

15,000 

Value. 

Pounds. 

Value. 

Seines: 
Angel-flah,  fresh. . . 

$23 
30 

155 
11 

114 

15 

495 

300 

23 
113 
300 

3,000 

6,379 

20.500 

1.560 

10,758 

2,100 

131, 382 

$46 
96 

308 
23 

161 

82 

1,814 

Bluetlsh,  fresh 

Channel  bass,  fre«h . 

Crevalle,  fresh 

1 

Drum,    salt-water, 
fresh 

, , 

1 

1 

Jurel,  fresh 

Mullet,  freHh 

- 

1 

i 

Pompano,  fresh  .... 

Sailor's   choice, 
firesh 

4,200 

17,850 

,  32,845 

63 
268 
657 

Sheepshead,  fresh . . 

• 

Trout,  ft'esh 

t 

1 

Total 

1 

1 

102.660 

1.579 

230,574 

2,967 

, 

........ 

GiUneta: 

Angel-flsh,  fresh . . . 

! 

i 
1 

1 

1 

19,249 

28,338 

95,805 

4.400 

,53.065 

11,066 

860,481 

51,735 

5.556 

3,000 

21.250 
113,830 

289 

425 

1.437 

66 

796 

166 

8,605 

1.170 

278 
150 

319 
1,707 

16,800 

22,817 

81,637 

3,344 

47,634 

9.588 

744,504 

45.952 
4,346 
1,600 

17,092 
98,936 

252 

342 

1,226 

50 

716 

144 

7,446 

1,086 

217 

76 

266 
1,484 

Blueflsh,  fresh 

' ' 1 

...               .          ' 

Channel  bass,  fresh . 
Crevalle,  fresh 

1,000         $15 

1,800         $27 

1,500 

$30 

1,700 

$34 

Drum,    salt- water, 
fresh 

1 

Jurel.  fresh 

MnUet,  fresh 

Mullet,  salted 

Mullet  roe,  salted  . . 

172. 500 
28,900 

1.494 
722 

157, 100 
30,500 

1.390 
762 

94.296 
52,000 

1.070 
1,159 

60.348 
57,850 

718 
1,298 

Pompano,  flresh 

1.250 

60 

550 

22 

Sailor's   choice, 
tn»h 

1 

1 ..... . . 

Sheepshead,  fresh. . 
Snappers,  gray  and 
otners,  fresh 

1.500  '        23 

.    .          1  -     -   - 



2,000 

30 

22,620 
7,000 

744 
140 

16,500 
5.100 

330 
102 

Spanish  mackerel, 
fresh 

1 

750 
212,496 

36            500 
4, 250     186, 127 

26 
3,723 

Trout,  fresh 

5,000 

75 

7,500         112 

15,500 

sio 

9,540 

191 

Total 

208  900  1  ^  -'1^ 

198,900 

2,321 

1»4,066 

3, 503      1  '«i   -'^i< 

2.695 

1,481.021   19.694    1,281,376 

16,997 

AfM) 

Lines: 

Channel  bass,  fresh . 

500 

20 

24 

1 

Groupers,  fresh 

10,000 

260 

Sheepshead.  fresh . . 

7.000 

280 

7.  .«ino 



300 

Snappers,  red,  fresh 

f 

6,666' 

150 

Snappers,  gray  and 
otnerH,  fresh 

*              i          •  •  •  • 

2,000 
800 

80         2,200 
32         1, 000 

88 
40 

Trout,  fresh 1 - 

1 

1 

Total 

10.300 

412 

11,300 

452 

16,000 
Ann 

400 

. 

Miscellaneous : 

Sponires 

900 

145. 425 

3, 330 

900 

800 

3,602 

400 

130 

6,297 

O^rsters ' 



27,125 

969 

_   -    -  _  _ 

34,440 

1,230 

5.194     116,200 
400         .3,330 
125         4. 180 

4.596  I    89,958 

1 

Qnahogs 

Terrapins ! ! 

t 

.              .  '  - 

.5.000 
70. 705 

Turtles ' ' 

\ 

1 

1 1 

Total 

1 

27. 125 

969 

34,440 
197,328 

1  230     Sty*  Mft 

11,215 
32.488 

214,468  111.229 

231.491 

' 

Grand  total 

208,900 

2.329 

198,900 

2.321 

4,884 

4, 377 

l.W9,041 

1.742,418  131,603 

T^Ibe.  T<iiibiA>..  1 
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S'2. —  Table  showing  by  counties  and  apparatus  the  yield  of  the  shore  fisheries  of  the  west  coast  of  Florida  in 

1889  and  1890— Continue  A. 


Washi 

ngton. 

188fi 

Santa  Rosa. 

Escambia. 

Apparatus  and 
species. 

18afl 

1890. 

1. 

1890 
Pounds. 

1. 

1889. 

1890. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Seines: 
Angel-flsh,  frosh. . . 

12,089 
217,267 

10.660 
23,137 
35,187 

$174 
6,554 

168 
422 
MA 

39,265 
270,464 

20,663 
38,395 
41,723 

$557 
7,885 

312 
822 
638 

Bluefish,  fresh 

Bream  and  sunflsh, 
fresh  

26,444 
2.079 

$510 
5»i 

17,241 

2.275 
2,584 

$344 

23 
35 

22,667 

1,78:1 
2,688 

$437 

17 
36 

14, 777 

1,950 
2,216 



$295 

19 
30 

Channel  bass,  frofh 
Cruakers,  fresh 

3,  i:m        42 

Flounders,  fresh  . . . 

110 

4,929 

22.  8(M) 

21,425 

26,056 

402,000 

3 

49 

681 

214 

348 

10. 472 

50 

4.847 

22.000 

29.866 

22.915 

3.54.  750 

2 

48 

660 

299 

303 

8.836 



1 

Lady-fish,  fresh 

Ladv-flsh,  salted. . . 

4,225 

42  1      4, 156 

( 

42 

85,155 

852 

82,011 

880 

Jure],  fresh 

Mullet,  ft-esh 

Mullet,  salted 

18.  363 
30,904 

184 
414 

25,599 
29,283 

256 
391 

74,929 
543,936 

999 
10,251 

204,090 
468,453 

2,301 
0,190 

Mullet  roe,  salted . . 

65,  900  !  4, 288 

68.  400     3, 938 



......... 

Pinflsh,  frtMih 

|--------- 

23,159 
76,860 

316 
15,550 

41,836 
50.286 

610 
12,887 

Pom]>ano,  fresh 

Pompano,  salted  . . . 
Sheepshead,  fresh . . 
Silver  perch  or  yel  • 
low-tail,  fresh 

4,016 
27,000 

597 
690 

5.086 

16.500 

5.126 

521 
473 
109 



3,443 

512 

4.360 

446 

5, 257         106 
1 

4,507 

90 

4,394 

81 

52, 452 

20,188 

205,728 

1,573 

413 

8,930 

39,443 

35,377 

223,281 

1,342 

784 

8,919 

Spanish  mackerel, 
fi^sh 

Spanish  mackerel, 
salted 

1 
14,056  ^       427 

8,800         241 

22. 239 
5,000 

697 
138 

12,049 

366       19, 064 

542 

Snots,  ftresh 

...              .        .| 

23,525 
34,458 

338 
1,375 

33,730 
31,723 

400 
1.325 

Troat,  fresh 

Trout,  salted 

748 
66.450 

24 
1.637 

843 
33,750 

25 
890 

642 

22            724 

22 

Whltine,  fresh 

14,034 

361 

25,242 

521 

Miscellaneous  fish, 
fresh 

12, 815 
36.800 

126 
964 

11,466 
18.900 

121 
.•i20 

10,120 

110 

9,833 

105 

Misrellaneous  fish, 
salted 

2,229 

Total : 

750, 820 

21.443 

643.838    17.flft2 

111,391 

2.230  1  116,356 

1,453,664  |48, 824 

1,664,081 

48,063 

dill  nets : 
Bluefish.  f^'esh 



1.854 
18,746 

69 
408 

4,616 
36.836 

216 
761 

Mullet,  fresh 

1 

1                               1 

Mullet,  salte<l 

30,  000 
.5,500 

787 
385 

:J4,500 
6,400 

903 

448 

1 

Mullet  roe,  saltt^l . . 

Spanish  mackerel, 
frenh  

1,094 
1,279 

73 
46 

3.626 
4,091 

236 
283 

Trout,  fresh 

1 : 

Trout,  salted 

7,500 
5,200 

188 
13] 

5,400 
4,300 

135 
118 

1 1 

Miscellaneous  fish, 
salted 

1 

*                   , 



Total 

48.200 

1,491 

50,600 
18,000 

1,604 

22, 972 

586  1     49.166 

1,446 

......   . 

Cast  nets: 
Mullet,  f^sh 

20,000 

.500 

450 



' 

'              1 

Lines: 
Gronners,  f^sh 

2,263 
20,000 

22 
600 

_ 

24. 720         247       17.  .530 

175 
7,278 

Snappers.red,  fresh 

i'ia  T.'io  '  7  aaft 

242.600 

Total 

1 

22,263 

622  1    

1  281,470 

7,945 

260,130 

7.453 



49,441 
100 

< 

Miscellaneous: 
0\'sters 

2, 792 
2 

56, 385     3, 173 

248,500 

15. 775 

283,600 
400 

21.625 

Turtles 

....... 

1 

20 

1 

1 

Total 

49.541 
868,561 

2,794 

56,:i85  1  3.173 

248,500    15.775 

283.000 

21,646  1 

■ 

133,654 

2, 852 

(irand  total 

26,228 

768,823 

23,209 

116,356 

2,229 

2,006,006 

73,130   2,248,177 

1 

70,507 
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The  shore  industries. — The  brancliea  of  the  fishing  induRtry  which  are  prosecuted 
on  shore  by  the  citizens  of  Florida  are  of  considerable  importance  and  coiisiBt  of  the 
wholesale  trade  in  fresh  and  salt  fish,  the  wholesale  oyster  trade,  the  oyster-cauning 
industry,  the  wholesale  sponge  trade,  the  wholesale  trade  in  green  turtles,  and  the 
wholesale  alligator  trade.  The  extent  of  these  is  shown  in  the  following  tables.  To 
avoid  the  exhibition  of  private  interests  it  liaa  been  necessary  t«  present  the  figures 
in  a  condensed  fomi  for  the  entire  state  instead  of  by  counties. 

The  trade  in  fresh  and  salt  fish  is  carried  on  in  Monroe,  De  3oto,  Manatee,  Hills- 
boro,  Citrus,  Levy,  Franklin,  and  Escambia  counties.  The  most  extensive  freah-flsh 
business  is  in  Hillsboro  and  Escambia  counties,  at  Tampa,  St.  Petersburg,  and  Pen- 
sacola.  The  salt-fish  trade  is  most  imiwrtant  in  Franklin  county,  at  Apulachicola, 
where  aboat  two-thirds  of  the  salt  fish  are  handled ;  there  is  also  some  trade  in  salt 
flab  in  Manatee,  Hillsboro,  Citrus,  and  Levy  counties. 

As  shown  in  Table  23,  the  nnmber  of  firms  engaged  in  this  business  was  29  in 
1889  and  31  in  1890.  These  had  127  employes  the  first  year  and  135  the  next,  exclu- 
sive of  a  small  number  (»f  i)erson8  who  gave  more  attention  to  other  branches  of  the 
fishing  industry  and  have  been  there  included.  Th^ capital  invested  in  the  business 
amounted  to  over  $235,000,  and  the  annual  wages  paid  to  employi'S  was  about  $35,000. 
The  quantities  of  fresh  and  »n\t  fish  handled  in  1890  aggregated  10,123,156  pounds,  for 
which  the  dealers  paid  $312,237  and  received  $577,827,  the  gross  profits  being  $265,590. 

tS. — Table  ihowing  tht  vholetalefi^  trade  of  the  meet  coaet  of  Florida  in  1SS9  and  1890. 
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The  oyster  trade  of  the  west  coast  of  Florida  is  less  extensive  than  that  of  any 
other  Golf  Btute,  but  is  nevertheless  of  considerable  importance  to  the  four  counties 
(De  Soto,  llillnboro.  Levy,  and  Franklin]  in  which  it  is  prosecuted.  In  Table  24  the 
most  prominent  features  of  the  business  are  shown.  Of  the  total  number  of  firms, 
3  in  1889  and  4  in  1890  were  also  engaged  in  other  branches  of  the  fishing  indnstiy. 
The  nnmber  of  persons  actually  employed  in  this  trade  was  32  in  the  first  year  and  42 
in  the  second,  but  only  those  given  in  the  table  could  be  properly  credited,  as  the 
others  devoted  more  time  and  attention  to  other  fishing  busine^ri  under  which  they 
have  been  included. 

The  oyster  trade  consists  in  the  shipment  of  oysters  in  the  shell  and  in  the  opening 
of  oysters  and  the  sale  of  the  meats;  the  former  business  consumes  more  oysters,  but 
the  latter  yields  larger  returns.  In  1890,  83,406  bushels  were  handled,  for  which  the 
dealers  paid  $20,370.  The  oysters  sold  in  the  shells  and  in  an  opened  state  yielded 
$47,609,  so  that  the  gross  profits  were  $27,239. 
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24, — Table  showing  the  extent  of  the  wholesale  oyster  trade  of  Florida  in  1889  and  1890. 


Designation. 

Number  of  firms 

Number  of  persons  employed 

Value  of  property 

Cash  capital 

Wastes  paid 

Oysters  handled bushels. . 

Value  paid 

Oysters  sold  in  the  shell , bushels. . 

Value .• 

Oysters  opened  and  sold gallons. . 

Val  ue 

Enhancement  in  value 


1880. 


1890. 


8 
17 
$9,G05 
$7,000 
$3,980 
82,625 

$20,099 
43,632 

$18, 625 
29,380 

$27,588 

$26,114 


10 
19 
$9,920 
$8,000 
$4,560 
83,466 

$20,370 
39,620 

$16,625 
33,&50 

$30,984 

$27,239 


At  present  the  busiiiesH  of  caiiiiiiig  oysters  is  confined  to  Franklin  County,  which 
had  one  cannery  in  1889  and  two  canneries  in  1890.  In  the  hitter  year  200,826  bushels 
of  oysters  were  consumed  in  the  preparation  of  997,008  one-pound  and  two-pound  cans. 
The  cost  of  the  raw  products  was  $38,471,  and  the  market  value  of  the  canned  goods 
was  $86,768.    Other  features  of  this  industry  are  brought  out  in  Table  25. 

25. — Table  showing  the  extent  of  ths  oyster-canning  industry  of  the  west  coast  of  Florida  in  1889  and  1890. 


Desifniatioii. 


Number  of  firms 

Nuinl>er  of  persons  employed 

ViUue  of  property 

Cash  capital  — '. 

Wages  paid 

Oysters  handled bushels 

Value  paid 

Oysters  canned : 

One-pound  cans number 

Two-pound  cans do . . 

Value  aa  sold 


1889. 

1890. 

1 

2 

91 

122 

$7,150 

$9,450 

$15,000 

$20,000 

$6,886 

$10,907 

134,608 

200,826 

$22,450 

$38,471 

609,432 

919,728 

52,872 

77,280 

$50,155 

$86,768 

The  extent  of  the  trade  in  green  turtles  is  shown  in  Table  26.  The  business  is 
carried  on  by  five  firms,  in  Monroe,  De  Soto,  and  Levy  counties,  the  first  and  last  each 
having  two  firms,  only  one  of  which  devotes  exclusive  attention  to  the  handling  of 
turtles.  The  number  of  employes  shown  in  the  table  represents  only  the  pei-sons  who 
were  connected  with  the  firms  having  no  other  fishing  business,  and  should  be  in- 
creased by  five  each  year  to  cover  those  employed  in  two  or  more  branches. 


26. — Table  shmmng  the  extent  of  the  wholesale  green-turtle  trade  of  the  west  coast  of  Florida  in  1S89  and  1890. 


Desi^ation. 


N  umber  of  firms 

Nuuil)er  of  ]N>rHoiiH  ouiploy od 

ValiH*  of  prc»|M«rty 

Cash  mpilul 

Wajfes  paid 

Green  turth'H  handled |M>unds 

Value  paid 

Value  re«"4)ived 

Enhancement  in  value 


1889. 


1890. 


5 

5 

3 

3 

♦40t> 

$400 

$:t,  7:h) 

RfiOO 

$:i.')0 

$:i5<) 

252,  044 

26:^.  471 

$14,  479 

$15,  466 

r21,886 

$22.  7,T5 

$7.  407 

$7,289 
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Tbe  sponge  trade  of  Florida  is  one  of  the  most  imiwrtant  shore  fishing  industries. 
It  is  centered  in  Monroe,  Wakulla,  and  Franklin  counties,  at  Key  West,  St.  Marks, 
and  Apalachicola,  and  was  carried  on  by  9  firms  m  1889  and  10  in  1890,  of  which  6 
and  7,  respectively,  were  located  in  Key  West.  As  will  be  seen  from  Table  27,  366,772 
l)ounds  of  sponges  were  bought  in  1890,  for  which  $4*^8,082  was  paid.  In  the  same 
year  408,873  pounds,  with  a  cost  value  of  $511,131,  were  sold,  the  price  received  being 
$650,668.  In  explanation  of  the  fact  that  in  1890  more  sponges  were  sold  than  were 
l)ought,  it  should  be  stated  that  the  bulk  of  the  sponges  is  bought  during  November 
and  December  and  is  not  ready  for  shipment  until  the  early  part  of  the  following  year; 
the  difference  in  the  quantities  purchased  and  sold  therefore  represents  the  sponges 
held  over  from  the  preceding  season's  stock.  In  1889,  316,559  pounds  of  sponges  were 
bought  at  a  cost  of  $381,087,  and  there  were  sold  217,336  pounds,  for  which  $272,835 
was  paid  and  $398,136  received.  During  this  year  the  conditions  were  directly  opjM)- 
site  to  what  they  were  in  1890,  and,  as  has  been  shown,  fewer  sponges  were  sold 
than  bought,  the  explanation  being  that  a  relatively  small  stock  was  carried  over 
from  the  previous  year  and  that  a  comparatively  large  part  of  the  sponges  bought  in 
1889  were  held  until  the  next  year  before  being  sold.  The  gross  profits  of  the  trade 
were  $125,301  in  18S9  and  $139,537  in  1890. 

During  the  last  lew  years  (considerable  quantities  of  Florida  sponges  have  been 
exported  to  Europe,  the  value  of  the  exports  amoiuiting  to  about  $50,000  annually. 
Prior  to  1888  only  a  few  hundred  dollars'  worth  of  Florida  sponges  were  shipped 
abroad  annually,  prac;tically  the  entire  exi)ort  trade  from  New  York  being  in  the 
chea|)er  grades  of  sponges  ^om  the  Bahama  Islands. 


?7. — Table  nhowiny  the  cxtenf  of  the  trholeaale  sponge  trade  of  the  we«t  coast  of  Florida  in  1889  and  1890. 


DeaigDation. 


Kuinber  of  firms 

Number  of  ]»crt}oiiH  employed 

Value  of  property 

Cash  capital 

Wages  paid 

Spouffes  l>ouj;ht ]M>und8 

Value  «aid 

SpoDf^es  sold poundM 

Value  paid 

Value  reoei ve<l 

Enhaneenieut  iu  value 


1889. 

i 
1890. 

9 

10 

62 

66 

$43,905 

$49,040 

$249,500 

$257,500 

$35,  140 

$39,725 

316.  559 

366.  772 

$,'W1,087 

$4:t8,  682 

217,  336 

408,87:* 

$272,835 

$511.  131 

$398,  136 

$650,668 

$125,  301 

$139, 537 

The  trade  in  alligator  hides  is  confined  to  Lee,  De  Soto,  and  Manatee  counties,  by 
far  the  largest  business  being  done  in  Lee  County.  The  table  shows  that  in  1889 
39,4^35  hides  and  in  1H!K)  4(5,077  hides  passed  thnmgh  the  hands  of  the  seven  dealers. 
In  addition  to  the  hides  there  is  also  a  considerable  trade  in  alligator  feet,  which  are 
brought  in  by  the  hunters  and  given  in  exchange  for  provisions  and  other  supplies. 
In  1889,  70,280  feet,  with  a  nominal  value  of  $3,5(m,  were  handled,  and  in  1890,  84,110 
feet,  worth  $4,205.  What^^ver  pecuniary  advantage  accrues  to  the  dealers  simply 
represents  the  usual  profits  on  the  goods  given  in  exchange.  Otter  skins  incidentally 
taken  by  the  alligator  hunters  are  also  handled  by  the  dealers;  the  number  received 
was  825  in  1889  and  775  in  1890,  for  which  the  fishermen  were  paid  $1,912  and  $1,787, 
respectively. 
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$8. — Table  showing  the  extent  of  the  wholesale  alligator  trade  of  the  west  coast  of  Florida  in  1889  and  1890, 


DeHignation. 


Nuinbor  of  tlmig 

NumlH^r  of  ]>or8oiiH  employed 

VrIuo  of  propiirty 

Cash  oapitftl 

Wagt^a  paid 

Alligator  hides  handled nuiiil>er 

Value  jiaid 

Value  reoeived , 

Enhancement  in  value 


1889. 

1890. 

• 

7 

7 

11 

11 

$550 

$550 

$10, 450 

$10, 350 

$350 

$350 

39.  435 

46, 077 

$30,103 

$33,484 

$35,924 

$39,258 

$5,821 

$5,774 

III.— FISHERIES  OF  ALABAMA. 

Geography  of  the  coast, — The  coiist  line  of  Alabama  is  much  shorter  than  that  of 
any  other  State  in  the  Gulf  region,  being  only  180  miles  long,  made  up  chiefly  of 
Mobile  Bay,  the  only  indentation  of  imjwrtance  in  the  shore  of  the  State.  The  Mobile 
River  enters  the  head  of  the  bay,  and  is  a  stream  of  considerable  size,  formed  by  two 
main  branches,  the  Tombigbee  and  Alabama  rivers.  The  shores  are  low,  and  for  the 
most  part  sandy  and  marshy.  A  number  of  islands  occur  off  the  coast,  especially  at 
the  mouth  of  Mobile  Bay  and  in  the  western  part  of  the  State.  Mississippi  Sound,  a 
large  body  of  water  extending  the  entire  leugtli  of  Mississippi,  occupies  that  portion 
of  Alabama  west  of  Mobile  Bay,  the  sound  and  bay  being  connected  by  Grant  Pass. 
The  only  Ashing  settlements  on  this  coast  of  sufficient  size  io  warrant  special  mention 
are  Mobile,  at  the  head  of  Mobile  Bay,  and  Bon  Secours,  on  the  bay  of  the  same  name, 
which  is  an  eastward  prolongation  of  the  lower  part  of  Mobile  Bay. 

Oeneralimportance  of  the  jUiherits, — Alabama  is  interested  in  the  fisheries  to  a 
less  extent  than  any  other  Gulf  State,  although  in  proportion  to  the  length  of  coast 
line  the  valne  of  the  products  ci>ttipares  very  favorably  with  the  other  States  in  this 
region.  Alabama  has  undergf)ne  a  satisfiictory  increase  in  the  past  decade  in  the 
essential  elements  of  capiUil  invested  and  value  of  products,  the  advance  amounting  to 
264.16  per  cent  and  29.84  per  cent^  respectively.  The  increase  is  chiefly  due  to  the 
development  of  the  oyntt^r  Industry,  which  is  probably  destined  to  attain  much  greater 
proportions,  as  the  natural  mlvantages  of  the  State  for  oyster-culture  will  doubtless 
be  more  appreciated  and  iH&i*eive  greater  attention  in  the  neiur  ftiture.  A  large  number 
of  edible  Ashes  occur  in  the  wati^rs  of  the  State,  the  most  important  of  which  are 
mullet,  trout,  croakers,  [mmpano,  channel  bass,  snappers,  and  Spanish  mackerel. 

General  Hatifitiai, — Pour  tables  show  in  a  condensed  form  the  extent  of  the  fish- 
eries of  Alabanui  in  1889  and  1890;  these  relate  to  the  number  of  persona  employed,  the 
nationalities  repre^entAHl  among  the  fishermen,  the  capital  invested,  and  the  products. 

Prom  Table  29  it  will  be  vseen  that  of  the  618  persons  engaged  in  the  fishing 
industry  in  1890,  ^^  were  employed  \n  vessel  fisheries,  416  in  shore  or  boat  fisheries, 
and  109  in  factories,  fish-houses,  etc* 

The  American  nationality  very  largely  predominates  among  the  fishermen  of  this 
State,  as  shown  in  Table  30.  In  1890  there  were  640  citizens  of  the  United  States  and 
78  foreigners,  chiefly  Spanish.  The  fi>reign  element  is  found  chiefly  in  the  shore  fish- 
erie8,  is  only  sparingly  ]>resent  in  the  vessel  fisheries,  and  is  entirely"  absent  finom  the 
shore  industries. 
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The  capital  iiivestod  in  tlu"!  fisheries  of  Alabama  iu  189<)  was  $135,200,  of  which 
$31,810  rcspn^seiited  vessels  and  their  outfits,  $17,230  boats,  $11,550  apparatus  used 
in  taking  products,  and  $74,700  shore  property  and  working  capital.  Seines  are  the 
most  expensive  means  of  captui*e,  but  tongs  are  the  most  numerous  form. 

The  yield  of  the  fisheries  of  Alabama  in  1880  was  4,560,2(50  pounds,  valued  at 
$146,841,  and  in  1800  4,776,068  pounds,  worth  $154,871.  Oysters  are  by  far  the  most 
important  product,  $0(5,758  in  1880  and  $107,812  in  1800  accruing  from  theii-  sale. 
The  most  imi)ortant  species  of  lish  taken  are  mullet  and  trout. 

29. — Table  ofperttons  employed. 


II<»w  engaged. 


On  veaselH  Ashing 

On  veHHclfl  tranHportiug 

In  8li<>re  fiHiierieH 

On  shore,  iu  tish-houHos,  etc. 

Total 


1889. 


'•'  I 
22 
402 
98 


594 


69 

24 

416 

100 


618 


SO. — Table  ttlunving  the  nationalily  of  persons  engaged. 


Nationalities. 


American,  white. . 
American,  coloretl 

Spanish  

nalian 

Portugut'He 

Norwegian 

Swe<li8h 

Malay 

Others  


Total 


Vessel  flsber-         Shore  fisher- 


men. 


men. 

I 


Shoresmen. 


1889.  ,  1890.    1889.    1890.   1889 


86 
2 
1 


1 
2 
2 


94 


86 
2 


1  I. 
4 


93 


12 
12 


402 


321  I  335 

8  •  8 
32  I  32 

6  6 

9  I  9 
2  2 


12 
12 


416 


45 
53 


I 


98 


48 
61 


109 


Total. 

1889.   1890. 

452 

469 

63 

71 

33 

32 

6 

6 

1    10 

9 

2 

2 

2 

1 

J2 

12 

14 

16 

594 

618 

31: — Table  of  apparatus  and  capital. 


Designation. 


VesHels  fishing 

Toniiuge 

Outtit 

Vessels  transporting 

Tonnage 

Outfit.. 

lioatH 

Apparatus  of  captun* — vessel  fisheries 

Seines  . . .  ^ 

Lines  

Tongs 

Apparatus  of  rapture — sliore  fisheries : 

Seines  

Trammel  and  gill  nets 

( 'ast  nets 

S«'t  lines 

Tongs : 

Shore  property 

Cash  capital 


No. 


1889. 
'    Value. 


27 
283.38 


11 
101. 17 


205 

1 

69 


30 
66 
65 


•J19 


$16,600 


5,  469 
7.900 


1,.'>94 
14,995 

100 

50 

446 

2,765 

6.620 

295 

52 

1.314 

28. 52r. 

40.200 


Total : 126,925 


1890. 
No.     ,    Valne. 

26  ,    $1.'>,700 

268.47    

,        5,  .545 

12  '        9,000 

119.40 

1,.565 

212  1       17,230 

v.'.'.'.'.'} .50 

65  i  405 

.'JO  2,730 

66  6,620 
65  295 

52 

233  I  1.398 

29, 100 

45, 600 

135,290 
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J9. —  Tak^of  prfHht4!i». 


Speeled. 


18M. 


iaa». 


Pormiia.        Value. 


Aiig»l-flfih 

Bhifffltth    

Bream  awf  stnriluli . 

Ctttf\nh  

Chuwiwi  ijww 

Crei>«tt^ 

('mnkf-m  

l>rnm.  sftlt-watw  . 

F!miiifl*n^  

<  rTonpffn^    

Jural 

Lttdy-finh    

XfnrtM 

I*lck«rel 

Pinflnh      

Pompuno 

Sailor*!*  choice    

She<*p«!ipafl 

Silvpir  pfTPh 

SnapperR.  rwf 

Spanish  TnackPTPl  . 

Spot* 

Tront 

V^hitlTiff 

Terrapins 

Shrimp 

(>yHt«rs 


57. 
21, 
■M. 
tf3, 
13. 
U«. 

19! 

9. 

.30. 

12, 

.17. 
1». 
17. 

■\. 
:}2. 

4, 

r>i, 

r>7. 

25. 

204. 

4. 

30,' 


525 
rtl2 
riOO 
TOO 
919 
100 
025 
40O 
MOO 
1^* 
H75 
850 
315 
500 
(i5<» 
H25 
(}00 
925 

()00 
791 
325 
Ml 
2S& 

mo 

000 

975 


Total 4. 500,  21 


'43»,42Sbnflhfil«. 


.^05 
I. -242 
1.090 

945 
•2,»i58 

450 
3,446 

•J22 
I.IJW 

195 

\m 

129 

13.  (i22 

1,125 

44M 

•2.074 

128 

1.322 

fi5 

2,040 

3,  414 

9!» 

10,740 

(H 

1.120 

060 

90,758 


5.168 
.55.760 
10, '200 
:r7.  600 
54.404 
10,060 
90.075 

7.000 
19.H00 
11,250 
31.  :aJ5 
12,920 
.587.556 
:t4.50O 
15.  416 
17, 17P 

•2.  MOO 
X5.  1 14 

4.845 

02,375 

43.900 

25,450 

*20a750 

4.307 

4.700 


$82  ' 

1.213 
900  I 
940  ' 

2. 242. 1 
351  I 

3.131  1 
210  I 

1.188 
225  i 
473  I 
129  I 
13. 09T 

1.035  . 

375  : 

2.577 

!W 

1.314  . 

73  i 

2,495 

-2.404 

600 

10.700 

•7W 


t3, 307.  400       107. 812 


140.841  ,     4,778.918       154,871 


r481.07Dbiiahela. 


lite  fiffherien  by  cmmtieii. — The  coa«t  of  Alabama  m  oeenpied  by  the  counties  of 
Bald  win  and  Mobile,  earh  of  which  has  flshery  interests  of  commercial  imp4)rtanee; 
they  are  separated  by  Mobile  Bay.  The  city  of  Mobile  la  in  the  cionnty  of  the  i^ome 
name,  and  ^'ves  to  it  the  lead  which  \t»  fl»heries  take  over  those  of  Baldwin  County. 

Tables  33,  34,  and  35,  which  follow,  show  the  extent  of  the  ttsheries  in  these 
counties;  they  should  be  read  in  c>onnection  with  other  tables  under-ihe  heads  of 
"Fisheries  by  apparatus"  and  ^*The  vessel  and  shore  fl»heries,^in  which  additional 
fljjTiires  for  the  counties  are  given. 

S^. — Tnhh  Mh&iriyiff  hy  enn^Hen  fke  ptnmhfr  of  pmttmft  emplnped  m  the  jMrnries  of  Alabama  in  1889  trnd 

1890, 


Flow  rniffagod. 


On  vojwnlj*  fl«hins< 

On  vp«j»*^]s  trHnsportinjr 

in  xhorn  rtghrriM 

(Yn  shore,  in  rt«h-hon«e«.  etf. 

Total 


RaM\< 

rin. 

1890. 

44 
4 

173 

Mofa 

file. 

1899. 

Total 

1889.    1 

1889. 

25 

20 

237  ! 

98 

1889. 

1890. 

47 

2 

185 

25 

-20 

243 

109 

72  ' 
22  1 
402 
98 

09 
109  ! 

*■"*'  1 

214 

•221 

:t80 

xsn 

594 

018 
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34. — Table  show  ing  by  vountitH  thv  apparatun  avd  capital  employed  in  the  fisheries  of  Alabama  in  1889  and 

1800. 


Baldwin. 


DeHignatioM. 


1889. 
No.      Value. 


1890. 


Vef»»el8  fishing 18  $11,500 

Tonnage 176. 44  ' 

Outfit ' 3, 427 

Veanels  trauHporting j  I  H()0 

Tonnage K.  53 

Outfit 244 

7.040 


No.    ,  Value. 


'        17   $10,700 
165. 02 


No 


Boat« 

Apparatus  of  capture — 
vea^el  fisheries : 

Seines 

Lines 

Tongs 

Apparatus  of  capture — 
shore  fisheries: 

Seines 

Trammel  and  gill  nets. 

Caat  nets 

Set  lines 

Tongs  

Shore  property 

Cash  capital 


HO 

I 
47 


100 

298 


2 
19.38 


3,329 
1,600 


84 


400 
8,100 


19 
42 
35 


30 


1,865 
4, 220 

175 
52 

180 


44 


19 
42 
35 


38 


Total 


;  30,126 

I 


271 


l,a30 

4, 220 

175 

52 

228 

225 


Mobile. 
1889.  I  1890 

Value.      No. 


Total. 
1889.  I  1890. 


9  j  $5, 100  9 

106.94  1 103.45 

2, 042  I 


10 
100.  67 


125 


•w 


11 
24 
30 


Value. 

$5,000 

2.2i6 
7.400 


No.     I  Value.      No.      Value. 


7. 100  I        10 

100.02  I 

1,350  ' ;     1,165 

7,995         128  I    9,130 


50 
148 


900 

2.400 

120 


189 


21 

11  i 

-^  i 


50 
134 


900 

2,400 

120 


27   $10,  600  \        26 

283.  38    268.  47 

5, 469  I 

11       7,900  12 

.* 119.40 

I     1,594 

205     14,995 


100 

50 

446 


69 


30 
66 
65 


31,130 


1.134         196       1.170  !      219 

28,300    1  28,875    

40,200  I I  45,600  I 


96,799 


;  104, 160 


2,765 

6.620 

295 

52 

1,314  ! 

28.  525  1 

40,200 


65 


30 
66 
65 


233 


126,925 


♦io.  700 


5,545 
9,000 


1,665 
17.230 


50 
406 


2,730 

6,620 

295 

62 

1,398 

29,100 

45,600 


136,290 


35* — Table  ehotcing  by  counties  and  species  the  yield  of  the  fisheries  of  Alabama  in  1889  and  1890, 


Species. 


1889. 


Baldwin. 

Mobile. 

Total. 

!            1890. 

1889. 

1890. 

1889.                       1890. 

1 

Pounds.  Value.  Pounds.  |  Value. 


Pounds.  I  Value.  Pounds. 


Value. 


Angel'flnh 

Blaeflsh 

Bream  and  sunflsh. 

Catfish 

Channel  bass 

Crevalle 

Croakers 

Oram,  salt-water    . 

Flounders 

Groupers 

Jorel 

Lady-fish 

Mnliet 

Pickerel 

Pinflsh 

Pompano 

Sailor's  choice 

Sheepshead 

Silver  perch 

Snappers,  red 

Spanish  mackerel. . 

Spots 

Trout 

Whiting 

Shrimp 

Terrapins 

Oysters 


6,  525 

.57.612 

5.800 

26.:joo 

35,319 
9,700 

86.425 
7.400 

18.400 


1 


$65 
242 
200 
660 

1.310 
XI9 

2,864 

1,104 


5,168 
55.760 

.5.000 
27.000 
32.  364 

7,500 
82,  575 

7,000 
18,600 


$52 
1,213 

250 

67.') 
1.137 

263 
2,088 

210 
1,116 


■I" 


16,000  I  $800 
11.400  I  285 
28.400  I  1.348 


3.400 
16.600 


119 
581 


14,200 
10.600 
22. 100 
2,  .500 
15,  ,500 


1  $710 
'  265 
i  1,105 
88 
I       543 


30.875  I 
12,850  I 
428,715 
37,500 
18.650  I 
15.325  , 

3.600 
16, 025 

4,283 


489 

129 

9,006 

1. 125 

406 

299 

126 

561 

55 


•> 


31,285 
12,920 
409,965 
34,500 
15, 416 
15, 378 

2,800 
20, 114 

4,845 


473 

129 

8,657 

1,035 

375 

2.307 

98 

639 

73 


1,400 
9,750 

84 
195 

1.200 
11,250 

72 
225 

1 





184.600 

4,616 

177.666 

...... 

4.440 

1                  1 

2.500 

375 

1,800 

270 

16,900  j 

761 

15,000 

675 

....... 

49,391  I  2.154 

21.825  !  5,S4 

138,341  7.220 

4.283  64 

.■W),000  600 


36.466 

22.250 

146.  750 

4.307 


1.339 

510 

7,498 

65 


51,000  2.040  62,375 

8.400  1.260  7,500 

3, 500  105  3, 200 

66, 500  3, 520  62.  000 


2,495 

1,125 

96 

3,208 


460.250   21,043     602,674    26,795 


I       5, 600  I  1. 120 
2,60^,725  ;75,  715 


4.700 
2.764,916 


940 
81,017 


6,525 
57,  612 
21.800 
37,  700 
63,919 
13,100 
103.025 

7,400 
19,800 

9.750 
30,875 
12,  850 
613.  315 
37.  .500 
18.  a50 
17, 825 

3.600 
32.  925 

4,283 
51,000 
57,  791 
25.  325 
204,841 
I  4.283 
30,0Q0 

5.600 
3,068,075 


$65 
1.  242 
1,090 

945 
2,658 

458 
3, 445 

222 
1,188 

195 

489 

129 

13, 622 

1,125 

406 
2,674 

126 

1,322 

65 

2.040 

3,  414 

6:^9 

10,  740 

64 

600 

1,120 

96, 7.'>8 


Pounds. 

Value. 

5,168 

$62 

55,760 

1,213 

19,200 

060 

37,600 

940 

.54,464 

2,242 

10,000 

351 

98,075 

3,231 

7,000 

210 

19,800 

1,188 

11,250 

225 

31,  285 

473 

12,t»20 

129 

687,655 

13,097 

34,  .500 

1,036 

15,416 

375 

17, 178 

2,677 

2,800 

98 

:t5, 114 

1,314 

4,845 

73 

62, 376 

2,406 

43.966 

2,464 

25,450 

606 

208,750 

10,706 

4,307 

66 

4.700  I        940 
3.367,490  107,812 


Total ,1,525,694 '53. 917    1,600.527  57,597  ;3,034,675  92.924 


3,176,441  97.  274 


4,560,269  146,841  4.776,968  164. 871 


44: 
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US 


with  aeines;  in  1890  the  catch  amounted  to  767,353  poiiiid»,  valued  at  $23,650.  Gill 
netsand  trammel  nets  in  the  same  year  took  5«8,300poHiidB,  worth  $18,3(12.  The  yield 
of  cast  nets  is  very  small,  being  oidy  40,r)00  pounds  in  1890,  for  which  the  fishermen 
received  $1,012.  Lines,  which  are  somewhat  imiiortant  in  the  vessel  flsliery,  took  only 
15,000  pounds  of  cat&sh  in  the  shore  fishery.  Besides  fish  proper,  seines  and  gill  nets 
took  4,700  pounds  of  terrapins,  valued  at  $940,  the  catch  being  nearly  equally  divided 
between  the  two  kinds  of  apparatus. 


S8, — Tabu  tkoieitig  by  c 


;g  and  apparatut  the  gietd  of  Qte  »}Mre  fitherie*  of  Alabama  in  1889  and  X890. 


'""T"'"  "^ 

B.ldwiu, 

Mobile. 

— 7s. 

ToUl, 

1980. 

1800. 

1888. 

'        1890. 

IB. 

1800. 

Poiin-in. 

VJQB 

•es 
lis 

BB 
'■iVl 

(8S 
12S 

SSI 
I.IKM 

*71 
05 

2,154 

Pouuflg. 

y.lue 

pDOIldl.. 

VlUlH. 

roDOdL 

V.lnu 

PonodB. 

TaluB. 

Pannila. 

Vslur. 

^j^i;.... 

is!  BOO 

la^aso 

|i 

«,3B1 

t;»3 

B.10S 

1.000 

6.000 

II 

12!  no 
aio.4SS 

l.SM 

12,  m 

13.3?8 
2.400 

*:307 

»5! 
50 

2,4»« 

8JB 

120 

3.885 

«5 

325 

527 

1.33B 

8,525 

8,800 

45,119 
»,OO0 
98.025 

12;  850 

10.150 

24:526 
4.283 

57.701 

•05 

'mh 
"102 

1.038 

6.974 

2,200 

05 

3. 301) 
W 

B.1B8 
66,  WO 

fl.700 
^Itofl 

91575 
2,500 

l^8oo 

isioio 
iSileSS 

is:  178 

4: 815 

43.908 
23,450 

M3 
1.S13 

33G 

1.472 
203 

3.039 

129 

325 
a.  277 

2.1M 

3.13)1 
85 

O.SO0 

11,*0U 
16.S00 
3,4(10 

10. 000 

»32J 

i 

8,700 
10,600 

11,000 
2,500 

15,500 

8285 
88 

1.400 

'     M 

1,200 

72 

Sri;;;;;: 

85,700 

1.8U 

82,400 

1,500 

iSSs; 

1.500 

375 

1.8O0 

270 

10,500 

473 

8.  MO 

423 

8.400 
38:  500 

1.200 

7.ioo 

3,200 

1,125 
1,530 

yiuxi^t.W'.'.'.'. 

esi.w* 

18,918 

SB7,B5S 

18,823 

lg4.200 

7,108 

100,400 

8,827 

838.  IM 

28,424 

787,358  1  23.850  1 

T&sr 

S.fiOO 
8.  SIM 

a,2w 

ji 

its;  000 

35,000 
2.500 

a,' 300 

106,000 

120 
4,37B 

5,«0 

s 

laoiooo 
aiooQ 

J,0«0 

ilaiouo 

2t6 

135 
*,500 

80 
5,88U 

rm 

475 

8.600 

42S 

in.uuo 

8,500 
18,800 

E;i>oo 

2:5UD 
202,10" 
35,000 
2,500 
2.6O0 
K,400 
2.200 
1S3.000 

060 

001) 
122 

1211 

!:§ 

12.  MO 
10,000 
18,000 

5:500 
1:500 
4.0110 
26.1,200 
33,000 

260 

770 

1 

t.ta» 

900 

too 

3IU 

00 

7,508 

S^;;: 
S^"-^ 

12.000 

830 

10,800 

525 

87.400 

2,185'    85,200 

2,1M 

^sr' 

8,400 

ira      s,8uo 

252 

378  1      B,i™ 

n«  1     2,uoo 

7,  380     140,  000 

KSl::::::::;:: 

Total 

£8,000 

1,»80  ■    24.1100 

1,088 

357.400 

13.000 
14,000 

li!.708 

300 
ISO 

371,500 

13.342 

143,000 

5,558  1  i33,eno|5,irao 

601.300 

18.  UflO  1  508. 3U0 

18,  M2 

10,500 

« 

3i.5ua 

™ 

30,000!      750 

...» 

350 

15.000 

375 

LIsm: 

8,000 
2,397.750 

1,120 

i,70U        041) 

5.000 
2,4»4.01fl 

Ti'^ 

1.700 
2,«««.050 

81,4W 

iiT.m 

5,oa 

189,359 

T,»21 

Tool 

i^ifiasw 

S,023 

180,250 

s 

2,373,350 

2,7»a,»so 

89.017  J2,M1.4B1|74,  453 

2,490,510 

71,  MO 

3.700.7511 

82.374 

Grand  taUI... 

1,187,212 

83,771  |2,8M,<»1  87",  050 

3,885,480 

m,«« 

4.031.003 

126,773 
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Tke  Amrt  mdmtrtrin. — Two  afaore  bmncheci  of  the  iishmg  biisiiieBfi  oec^npr  tbe 
mcbeutkm  of  ihe  people  of  Alabama:  these  are  tbe  wboletiale  trades  in  oi^Rtero  and 
IMu  wkuA  are  carried  od  at  MobQe. 

Tbe  wboleHakr  artiter  trade  e.on««te  of  sev^era]  brancbef^:  tbe  fibipiDeDt  4if  oyatera 
in  tiie  idii^:  tbe  abackiiii:  cif  fpysten^  for  nbipment  iii  iee  in  bncketK.  balf-barreifi,  bar- 
rek,  ete^  and  tbe  packing  of  sbacked  ovHttsrs  in  bermeticaDT  Mealed  imekete.  boldini: 
fniiD  1  tc»  4  quarts  Af^  fdnvwn  in  Table  39.  ei|rbt  linn^  were  en^raged  in  1^  ovster  trade 
in  IMl*  and  1HM».  Tbese  bandied  7a.4f7(>  barreb^  of  sbeD  oysters  in  1890,  fnr  wbk^ 
#HI*JSICi!  wa^  paid;  tbe  ebeil  aiid  <i}»ened  €nrKt4«j*8  Hold  for  f  132.G27.  irrring  #a2,3^  as 
'tiie  grew  profitf^  4vf  tbe  industry.  Otber  detailf^  of  tbe  biudneBf^  are  broogbt  out  in 
Table  :ift. 

Tht  fUdi  trade  wa^^  engaged  in 'by  fonr  finut^  in  1H89  and  189(i.  In  tbe  latter  year 
*JLM!^^i!^  pounds  of  &di  were  |iiir<!bat$ed.  at  a  c(k^  of  9123<.K38:  tbeae  were  eold  for 
f  16a,90S,  80  tbat  1^  groB8  protit^i  of  the  busine»i  were  j^Lfi^.  Otiier  features  of 
this  braiK'h  are  shown  in  Table  44».  Some  &-mF  devote  attention  to  both  oyKters  and 
fiab.  and  in  tbe  eeparataon  of  the^e  two  trades  in  the  tables  tr  has  been  neoessary  to 
make  an  arbitrary  diiision  of  persons  and  property.  The  tables  sbonld  therefare  be 
ouusidered  ooi^jaiut^. 


Sh. — Tmkle  tknwmp  iin  wkolmaie  amter  trade  ttf  AlahawM  %m  lUtSi 


igao. 


1€W 


JCinnlier  nf  finns . . . ..  ^ 

Knmber  of  «m|iilfnr«fs {& 

TaltM^  of  nroperrv    til.  Mf* 

GMfa  csiqntal SlS.2fl(> 

W«ff»  paid  tv  ufanokon  and  fUbflR  ..;  <a4.MP 
Owuov  illlBdil*d: 

'BMifas'    Wite-J  511  Tir 

TmkatmuA SM.I7f 

^Cnlhiiisii      bWii  .  T  tas 

Talne  ]Mud    ife^alT 

*Pl«nte" Wiki..  *^«35 

Tahie  pud    «n.lll« 

Tmal     W*i.  IT  2#r 

Taiorpud tii.«WS^ 

Tahw  of  piwduiTH^  i»  mM      Sr}€.9fir) 

EnhaMNsment  ill  vataie SCT.B^ 


I 


F 

m 


tss,iw 


«ai 

us 

i» 

STB 


t. 
10 


7^ 


so. — Tokie  al^mrtwjr  ikt  whttHma^lr  Jmk  trmSt  i»f  jUa^mm^m  im  JSi^  4mi  JC/iWi. 


3fMl. 


3f«0. 


KuaiWir  of  'fiam» . . . . 

4 

4 

KuniWg  of  cniihwiw 

-  - 

IJ 

14 

Talwor  ^mnAxC 

. ,  -   .   . 

16.79 

«L»» 

Cash  ca|»na} 

tci  Mr 

t=MII» 

Wacwpaid    

. . 

«fi  nm 

ii^  MT 

T^iaituoidML 

|w*iuiat' 

•  lOft  s» 

i5l4*ir7l» 

Talm^  paid 

•aiiK  2!!r 

fCl2&S» 

Taiw  paid  . 

134^  1* 

ftM&lUK 

ssr  )«» 

f«l  tlK> 

saeap 
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IV.— FISHERIES  OF  MISSISSIPPI. 

Oeographical  features  of  the  coast. — Mississippi  is  the  middle  member  of  the  tier 
of  five  States  having  frontage  on  the  Gulf  of  Mexico.  Its  coast  line,  which  is  aboat 
215  miles  in  length,  is  shorter  than  any  of  the  other  States  except  Alabama.  The 
shores  are  low  throughout,  sandy  in  places,  but  generally  marshy,  and  are  broken  by 
a  number  of  small  indentations,  the  most  important  of  which  are  Point  Aux  Chenes 
Bay,  Pascagoula  Bay,  Biloxi  Bay,  and  St.  Louis  Bay.  Each  of  these  receives  the 
water  of  a  large  number  of  minor  streams.  At  a  distance  of  about  10  miles  the  shore 
is  skirted  by  a  line  of  small,  mostly  low,  islands,  which  have  an  important  bearing  on 
the  fisheries  of  the  region.  Between  the  islands  and  the  mainland  is  Mississippi 
Sound,  which  extends  the  entire  length  of  the  State,  terminating  on  the  west  in  Lake 
Borgne,  Louisiana,  and  on  the  east  at  the  mouth  of  Mobile  Bay,  Alabama.  It  is  noted 
for  its  oyster  beds  and  in  the  fishing-ground  chiefly  frequented  by  the  Mississippi 
fishermen. 

The  settlements  on  the  coast  are  Pascagouhi,  Scranton,  Ocean  Springs,  Biloxi, 
Beauvoir,  Mississippi  City,  Pass  Christian,  and  Bay  St.  Louis,  all  of  which  are  more 
or  less  interested  in  the  fisheries. 

General  importance  of  the  fisheries. — Taking  the  value  of  the  fishery  products  as 
a  basis,  Misvsissippi  ranks  third  among  the  Gulf  States,  being  surpassed  by  Florida 
and  Louisiana.  In  1880  it  occupied  the  fifth  position.  The  State  has  had  a  phenomenal 
increase  in  its  fishery  interests  since  1880,  and  no  other  State  in  this  region  or  in  the 
i;ountry  has  advanced  in  greater  relative  ratio.  As  shown  in  Se(*tion  I  of  this  report, 
the  number  of  persons  engaged  in  the  fishing  industry  has  increased  825.27  per  cent; 
the  capital  devoted  to  the  business  has  increased  4,839.89  per  cent,  and  the  value  of 
the  products  has  increased  990.06  per  cent.  The  fishery  resources  of  the  State, 
esi)ecially  the  waters  for  oyster-culture,  are  still  capable  of  much  development,  and 
the  history  of  the  past  decade  indicates  that  in  a  short  time  Mississippi  will  becoiji^ 
one  of  the  foremost  oyster-])roducing  States. 

General  statistics. — The  extent  of  the  commercial  fisheries  of  Mississippi  i^^ 
and  1890  is  shown  in  the  following  tables.  / 

Table  41  shows  1,809  persons  employed  in  the  fisheries  in  1889  and  1,721 
of  whom  more  than  half  each  year  were  employed  on  shore,  in  cannerit 
houses,  etc.    The  vessel  fisheries  are  seen  to  have  required  the  servi< 
fewer  men  than  the  shore  or  boat  fisheries. 

The  nationality  of  the  persons  employed  in  the  fisheries  of  the 
American,  as  shown  in  Table  42,  only  78  persons  in  1890  being  aliens^ 
cans,  about  one-fifth  are  colored  people,  who  are  chiefly  employ) 
largest  number  of  foreigners  obtain  employment  on  the  vessels 
in  the  shore  industries. 

The  capital  invested  in  the  fisheries  of  this  State,  as 
$455,300  in  1889  and  $434,710  in  1890.    The  investment  is 
property  and  cash  capital  employed  in  the  canning  and  otl 
two  vessels  engaged  in  the  fisheries  in  1890;  these,  wit] 

F.  C.  B.  1891—10 
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$48,769.  The  number  of  boats  in  use  was  257,  worth  $13,395.  The  apparatus  of  cap- 
ture consisted  of  seines,  tongs,  gill  nets,  trammel  nets,  cast  nets,  and  lines,  and  was 
valued  at  $10,485. 

The  yield  of  the  fisheries  in  1889  was  8,933,339  pounds  and  in  1890  8,131,401 
X>ounds,  valued  at  $250,884  and  $245,699,  respectively.  Oysters  are  by  far  the  most 
important  product,  constituting  two-thirds  the  quantity  and  value  of  the  entire  out- 
put of  the  State.  Of  the  fish  proper,  the  sea  trout  or  squeteague  is  the  most  valua- 
ble, although  the  mullet  is  taken  in  larger  numbers.  Next  to  the  trout,  the  value  of 
shrimps  is  greater  than  any  other  single  species. 

41. — Table  of  pereons  employed. 


How  engaged. 

Nnmber. 

1889. 

1890. 

Til  vahhaI  fiaheriea 

191 

653 

1,065 

203 

487 

1,031 

In  fihore  flaheriea 

On  shore,  in  fl4h>hon4e8t  etc 

Total 

1,809 

1,721 

42. — Table  ahowing  the  nationality  of  persons  employed. 


Nationalities. 

In  vessel  fisheries. 

In  shore  fisheries. 

On  shore,  in  flsh- 
honses.  etc. 

Total. 

1889. 

1890. 

1889. 

1890. 

1889. 

1890. 

1889. 

1890. 

American,  H'hite 

American,  colored 

106 

1 

170 

474 

43 

27 

3 

1 

5 

402 
40 
28 
6 
1 
5 
5 

776 
289 

765 
266 

1,416 

333 

27 

11 

5 

10 

1 

5 

1.337 

306 

28 

12 

5 

9 

8 

5 

11 

T^nrt.ii  cmAAA         .    .-...- 

8 

6 
4 
4 
3 
5 
11 

ITrftnftn          . 

'N^nnvAirifl.n                    ... 

$!iivAi1iRn 

A  natff^iiLn 

Otherft 

Total 

191 

203 

553 

487 

1,065 

1,031 

1.809 

1,721 

4S. — Table  of  apparatus  and  capital* 


Designation. 


Vessels  fishing 

Tonnage 

Ontfit 

Vessels  transporting 

Tonnage 

Outfit 

Boats 

Apparatus  of  capture— vessel  fisheries : 

Seines 

Tongs 

Apparatus  of  capture— shore  fisheries : 

Seines 

Trammel  and  gill  nets 

CaHt  nets 

Lines 

Tougs  

Shore  property 

Cash  capital 


Total 


1889. 


No. 


59 
541.52 


Value. 


$34,525 


11,658 


275 

33 
192 

59 
32 
41 


323 


14.685 

2,255 
1.407 

5.070 

l.ltV*) 

263 

3 

2,003 

119,  H21 

262,  4.'>0 

455,  300 


1890. 


No. 


61 
557. 46 


1 
12.56 


257 

33 

201 

47 

15 

8 


278 


Value. 


$34,960 


12,334 
1,460 


25 
13,395 

2,350 
1,462 

4,330 

555 

48 

3 

1,737 

110,771 

251,300 

434,710 
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U.— Table  of  prodmif 


AnHjl-flsli . 

BliwHHh  ..: 
Bnuiiii  «iu)  1 

Drum,  »U-i 
Floiinilers  . 
Mullet 

Ptnfldh  .'.'.'. 

Shfiepiihenil . 
flpmilsh  mut 

S,:::::: 

OnliK.  Iianl 
Cralm.snft. 

Oyiten'...'. 

TuWl. 


jm- 

ISM. 

Pcnnrt,. 

Vnl™. 

Poundi. 

V.lae. 

23  509 

M3M 

11  DIB 

'S-!S 

■^ 

US.  aw 

a,'iK 

.affi 

-S,B18.W1 

IS.FHS,3« 

iea,e72 

«,M3.3;iO 

liDO.KM 

g,lSl,«,l 

2»i,a» 

•  MS,  SOS  biubeli. 


l«oe,4T8lHialielB. 


The  Jiakeriea  by  eountiea. — Three  counties  occupy  tbe  shore  line  of  Mississippi, 
each  of  which  is  interested  iu  the  prosecution  of  commercial  fisheries;  these  are 
Jackson,  Harrison,  and  Hancock.  In  Tables  45,  46,  and  47,  the  extent  of  the  fisheries 
in  each  of  these  counties  is  shown  iu  detail.  In  other  tables  which  follow,  under  the 
captions  "The  vessel  and  shore  fisheries"  aud  "Fisheries  by  apparatoe,"  figures 
gi\-ing  additional  phases  nf  the  fisheries  in  each  county  are  presented. 

In  Harrison  <>nnnty,  in  which  the  important  fisliing  centers,  Itiloxi  and  Mississippi 
City,  are  located,  the  flsheriew  are  much  more  extensive  than  elsewhere  in  the  State. 
The  tables  show  that  about  two-thirds  of  the  persons  engaged,  three-fourths  of  the 
capital  iuveste^l,  and  one-half  of  the  value  of  products  taken  are  to  be  credited  t 
Harrison  County. 


dS.— Table  thoieing  bi/  a 


■  the  numbrr  of  pernoni  employed  in  t\e  fi$ktriei  of  Miituiippi 
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$48,759.  The  number  of  boats  in  use  was  257,  worth  $13,395.  The  apparatus  of  cap- 
ture consisted  of  seines,  tongs,  gill  nets,  trammel  nets,  cast  nets,  and  lines,  and  was 
valued  at  $10,485. 

The  yield  of  the  fisheries  in  1889  was  8,933,339  pounds  and  in  1890  8,131,401 
pounds,  valued  at  $250,884  and  $245,699,  respectively.  Oysters  are  by  far  the  most 
important  product,  constituting  two-thirds  the  quantity  and  value  of  the  entire  out- 
put of  the  State.  Of  the  fish  proper,  the  sea  trout  or  squeteague  is  the  most  valua- 
ble, although  the  mullet  is  taken  in  larger  numbers.  Next  to  the  trout,  the  value  of 
shrimps  is  greater  than  any  other  single  species. 

41. — Table  of  per9on9  emplofftd. 


How  engaged. 


In  resiiel  fisheries 

In  shore  fisheries 

On  shore,  in  fish-hooses,  etc . 


Total 


Kmnber. 


18». 


1890. 


191 

553 

1.066 


1. 


an 

487 
1,031 


1,7a 


4£. — Table  slunnng  ike  noHomaUty  ofpermnu  ew^oyetL 


HationaUties. 


American,  «rhite. . 
American,  Moored 

Spanish 

Portagneee 

FrCTcn 


Nonregiaa 
Swedish... 
Aostrian  .. 
Others 


Total 


1889. 


1890. 


166  i 


8 
4 
5 
1 
5 
1 


191 


ITO 


6 

4 
4 
3 
5 
II 


ao3 


iBdK«fi.h«i.^|o--2;^ij^ 


.    I 


TotaL 


1889. 


1890. 


18». 


1890. 


1689. 


474 
43 

1\ 

1  i 
5  i 


408 
40 

S  . 

6  N 

1  . 

5  «. 

5  . 


711 


1.416 


553  I 


1.6U 


1. 


1890. 


27 

28 

11 

12 

$  , 

5 

10 

9 

1 

8 

5  ' 

5 

; 

U 

LTa 


4S. — Takle  of  appmrmimt  mmd  cmpUmL 


DesignatMni. 


fishing. 

na 
Outfit 


>la  traasportuig. 


Outfit 


Apparatas  of  cajttgrfr—veaeel  fisheries: 


1689. 


1899. 


Ka. 


Valve. 


X<v 


VahM^ 


59 

su.a 


1U<5« 


iXSH 


tf%        14.  M& 


;SS7  <j      1X395 


1«» 

Tongs «»  4.«iJi 

Shme  propertT » Itfk^l 

Oaahcaiutal »4.4» 


Tongs 

ApparauM  of  eapt«T»— ahor^  fisheries ; 

Seinea 

TranuDel  and  gill 
Cast 


199 
59 
41 


9A1 

4? 

15 


«W5 


Total 


45.V  ?IM^ 


1S» 
1.4CS 

4.330 

5!» 

4$ 

3 


1.T3T 
110.771 

S51.9M 

4514.710 


! 
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44.— Table  of  products 


S|«o,«,. 

isse. 

IB«0. 

Poiindii. 

V.1aP. 

PoDDd*.        Yalua. 

.  g^^ 

IS 

107,900 
'U.  lUO 

mm 
•s.maisai 

•a 
!ii 

IS 
'■T 

■s 

':'£ 

18.7*1 

Jfllln 

tl.OIS 
4.M6 

i.iaG 

100 

i 

81 

1 

■n 

o; 

1 

3ua 

i 

Unukcn   

SZiS":^::::;:::::::;:::::-::::-; 

iOOl       12.822 

T  ul 

».ta3.m 

MU.SS4 

.,,..,«, !»,« 

•8t5,5(Bba«hel», 

m 

18,478  boiheU. 

T%e  fiskeriea  by  counties. — Three  counties  occnpy  the  sliore  line  of  MissiSBippi, 
each  of  which  ia  interested  iu  the  prosecation  of  commercial  fisheiiea;  these  are 
Jackson,  Harrison,  and  Hancock.  In  Tables  45,  46,  and  47,  the  extent  of  the  fisheries 
in  each  of  these  counties  is  shown  in  detail.  In  other  tables  which  follow,  under  the 
captions  "The  vessel  and  shore  fisheries"  and  "Fisheries  by  apparatns,"  figures 
giving  additional  phases  of  the  fisheries  in  each  county  are  presented. 

In  Harrison  County,  iu  which  the  important  fishing  ceut«rs,  Biloxi  and  Mississippi 
City,  are  located,  the  fisheries  are  much  more  extensive  than  elsewhere  in  the  State. 
The  tables  show  that  about  two-thirds  of  the  persons  engaged,  three-fourths  of  the 
capital  invested,  and  one-half  of  the  value  of  products  taken  are  to  be  credited  to 
Harrison  County, 


S. — Table  thoH^ng  ftji  oi 


I  the  numftrr  0/  perioni  employed  in  Ike  JUkeriti  of  Mimuiiippi  iM 


1                      1     I«k.... 

H^,™, 

Huirock. 

ToUI- 

""-'«"■     1  ,„.    „. 

1«S8.      1      18W. 

1B«0. 

18IKI. 

18M-     1      ISM. 

lei  >        »H 

l,OM            1,031 

:fi  !i  ': 

e§ 

1  On  ahore.  In  faclortea.  Hah- 

i,m        1,721 

1 
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40. — Table  ehotving  by  counties  the  number  and  value  of  veaseUy  boals^  apparatus f  etc.,  employed  in  the  fish- 
eries of  Mississippi  in  1889  and  1890. 


\ 


Designation. 


YeiBsels  flshing 

Tonnage 

Outfit 

Vessels  transporting  only 

Tonnage 

Outfit 

Boats 

Apparatus    of    capture — 
vessel  fisheries : 

Seines 

Tongs 

Apparatus    of   capture — 
snore  fisheries : 

Seines 

Trammel  nets  and  gill 
nets 

Cast  nets 

Lines 

Tongs 

Shore  property 

Cash  capital 


Jackson. 


1889. 


No. 


8 
88.17 


54 


5 
30 


11 


Total 


81 


Value. 


$4,050 
"  *i,'782" 


3,140 


260 
223 


990 
210 


525 
10,425 
15.500 


38,005 


1890. 
No.         Value. 


8 
88.17 


56 


5 
30 


11 
3 


$4,900 


1,500 


3,250 


250 
230 


925 
200 


82 


522 
12,450 
17,200 


41,427 


Harrison. 


1889. 


No. 


Value. 


47 
413.40 


176 


27 
147 


42 

29 
41 


164 


r^,225 


8,966 


7,995 


1,960 
1,069 


3,480 

950 

263 

3 

1,010 

96,396 

219, 100 


1890. 


No. 


48 
415. 78 


1 
12.56 


158 


27 
153 


30 

12 
8 


Value. 


$27,500 


9,850 
1,450 


369,417 


122 


25 
6,945 


2,050 
1,096 


2,805  I 

355  \ 

48  ' 

3 

770  ' 

85,271  I 

206,150  , 


344,318 


Designation. 


Vessels  fishing 

Tonnage 

Outfit 

Vessels  transporting  only  . 

Tonnage 

Outfit 

Boats 

Apparatus  of  capture — ves- 
sel fisheries : 

Seines 

Tongs 

Apparatus    of    capture- 
shore  fisheries: 

Seines 

Trammel  nets  and  gill 
nets 

Cast  nets 

Lines  

Tongs  

Shore  property 

Cash  capital 


Hancock. 


1889. 


No. 


4 

39.95 


Total 


45 


1 
15 


6 


78 


Value. 


$1,350 


910 


3,550 


35 
115 


600 


1890. 


No. 


5 
53.51 


468 
13,000 
27,850 

47, 878 


43 


1 
18 


6 


Value. 


$2,650 


984 


3,200 


50 
136 


600 


Total. 


1889. 


No. 


69 
544.52 


74 


445 
13.050 
27,950 

48.965 


275 


33 
192 


59 

32 
41 


323 


Value. 


$34,525 


11,658 


1890. 


No. 


61 
557.46 


1 
12.56 


14.685 


2.255 
1,407 


5,070 

1.160 

263 

3 

2.003 

119,821 

262,450 

455,300 


257 


33 
201 


47 

15 

8 


Value. 


$34,950 


12,334 
1,450 


278 


25 
13,396 


2.350 
1,462! 


4.330 

555 
48 
3 
1.737 
110,771 
261.300 

434,710 
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of  Miitinippi  in  1S8S  and  1890. 


Sp«cl«. 
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Ci 

SOD. 
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2S,000 

-, — 
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19M 
Pniind*. 

Value. 
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4MU0 

a,aM 

4V.7U0 

40,eou 

121.  7U0 

4fl.:ioo 
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44,US5 
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1.!I84 

'8S2 
S,7:ia 

U»HU1  Hud  «Diia*li 

23,000 

2.500 
20,200 
525,00:1 

is:  WO 

38:300 

1,B(5;074 

125 
«4 

;:i 

10«:i95 

13,300 

2o:uuo 

"aisoo 

15;  BOO 

23:40U 

S,»5i;51« 

160 
835 

8»»" 

375 
5,216 

I3:i;3l)0 

4,7«0 
5,500 

13;  975 

245:  950 
i.WM 
S,»«0 

185.400 
1,078.;M 

465 
34;*35 

W,  7S0 
140.200 

14.  ;m 
lyeoo 
4,775 
s,oau 

89,000 

31200 
1H,900 
lAtst.Wi 

10,006 
lOU 

Spanish  mockvKl 

Or»t«« 

:i,lBS,25t 

«T,137 

If ,  M5,  007  1  T3,  278 

5,308,042 

144,427 

4,275,578 

12B.Jrt! 

Spsio, 

U80 

Talne. 

wk. 
Ponudi, 

ViJoe. 

To 

IS». 

'^■. 

Paumln. 
23,6011 

ao:»oa 

S5.200 

iis:4u 

1M,700 

ts 

70,100 

ss 

LV-.TOO 

4.-i.a75 
370. 4.W 

,H:E 

.i,  MB.  521 

Tsliw. 

PuUDdl. 

Vdiie. 

Angrl-Nh                          1         . 

»T74 
3: 522 

8:277 

'l25 
2,7M 

'492 

i.sus 

8:887 

ilioa 

'iMD 

20,350 
>3.400 

ii 

14,  7» 
65,200 

lT;i,'i00 

372,100 
32,580 

_^  61.1:60.1 

11,016 

4,505 
3.000 

!i;7S7 

3, 097 

l:i 

1.005 

I2,fl2a 

gss 

ii.'ioo' 

W.00V 

»1.I00 

1.7H 

31,  wn 

Sis 

1,7WI 

B™i''o-BBh'°!'.. ..;:;::".: 

as 

WO 
B32 

e7.70U 

Ka 

Plnfl"" 

ii.)«io 
i.n.axj 

ZI.MU 
U.WM 

11.100 

M.OOO 
12!  H» 

1S.S00 

3S4 
408 

I.TOO 

10.  MO 

l»,MM 
28,900 
15,100 
13,400 
34.400 

a.imo 

0,(WO 
1,12s;  028 

mi 

MM 
MM 

\.TX 
so.  271 

(jpuiJTb  n.«ke™i 

^I^'^^^l 

TotJ 

i.mm 

M.320 

i,sio.ia« 

4:1,041 

H.B33.m 

250,8.4 

8,131.401 

245,006 
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The  vessel  and  shore  fisheries, — The  persons  and  property  belonging  to  each  of  these 
branches  have  been  shown  in  previous  tables,  so  that  it  is  only  necessary  in  this  place 
to  cx)n8ider  the  quantity  and  value  of  products  accruing  from  each. 

The  fisheries  prosecuted  with  vessels  are  much  less  extensive  than  those  carried 
on  with  small  boats.  The  fishing-grounds  are  so  close  to  the  shores  that  the  use  of 
vessels  is  not  so  necessary  as  if  long  voyages  in  the  oi>en  gulf  hadf  to  be  made;  and 
the  trouble  and  expense  incident  to  the  customs  regulations  deter  many  fishermen 
from  having  craft  of  over  5  tons  unless  they  are  absolutely  required  by  the  nature  of 
the  fishing.  In  1889  the  species  taken  with  vessels  consisted  of  mullet,  shrimp,  and 
oysters,  but  in  1890  no  mullet  were  obtained,  the  vessel  fishery  for  that  fish  being  only 
irregularly  followed.  As  shown  in  Table  48,  the  vessel  fisheries  in  1889  yielded  3,183,006 
pounds,  valued  at  $68,773,  and  in  1890, 2,899,323  pounds,  worth  $72,234.  Oysters  con- 
stitute the  great  bulk  of  the  output;  in  1889  2,459,863  pounds  (351,409  bushels),  with 
a  market  value  of  $67,559,  were  taken,  and  in  the  following  year  2,760,723  i)ounds 
(394,389  bushels),  worth  $69,610,  were  sold.  The  extent  of  the  vessel  fisheries  in  each 
county  is  also  exhibited  in  the  table ;  their  importance  in  Harrison  County  is  seen  to 
greatly  excel  that  of  the  other  two  counties  combined. 

The  products  of  the  boat  or  shore  fisheries  are  given  in  Table  49.  The  aggregate 
catch  in  1889  was  5,750,333  pounds,  valued  at  $182,111,  and  in  1890  was  5,232,078 
pounds,  valued  at  $173,465.  As  in  the  vessel  fisheries,  oysters  constitute  the  most 
important  part  of  the  yield ;  in  1889,  3,458,658  pounds  of  meats  (equivalent  to  494,094 
bushels),  worth  $110,154,  and  in  1890,  2,884,623  pounds  of  meats  (equal  to  412,089 
bushels),  valued  at  $97,062,  were  taken.  The  general  tendency  of  the  shore  oyster 
fishery  in  recent  years  has  been  toward  a  substantial  increase,  but,  as  shown  in  the 
table,  there  was  a  diminution  in  the  output  in  1890  as  compared  with  1889  of  82,005 
bushels.  This  was  due  to  a  depletion  of  the  oyster  beds  by  freshets.  The  other  most 
noticeable  species  in  the  shore  fisheries,  in  the  order  of  their  importance,  are  trout, 
shrimp,  channel  bass,  and  sheepshead. 

Harrison  County  leads  in  the  importance  of  its  shore  fisheries  as  well  as  in  its 
vessel  fisheries,  although  the  other  counties  have  extensive  interests. 

48, — Table  showing  by  species  and  counties  the  yield  of  the  vessel  fisheries  of  Mississippi  in  1889  and  1890. 


Species. 

Jackson. 

Harrison. 

1889. 

1890. 

1889. 

1890. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

$2,171 

8,119 

42, 979 

Pounds. 

Value. 

Mullet 

271, 343 

402, 800 

1, 871,  779 

ShrimD 

38,600 
379, 225 

$768        49, 000 
9,  580       403, 004 

$834 
11  633 

80,000 
2, 077.  642 

$1,600 
ftn  OAR 

Ovstera 

Total 

417, 825 

10,348  1    452,004 

1 

12,467 

2,545,922 

53, 269 

2.157,642     52,585 

Species. 

Hancock. 

To 

tal. 

1889. 

1890. 

1889. 

1890. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Mullet 

271.343 

•    451,800 

*2, 459,  863 

$2, 171 

9,043 

57,  559 

Shrimp 

Oysters 

Total 

10, 400 
208, 859 

$150 
5,000 

9,600  !      $190 
280.077  1     6,992- 

138, 600 
t2,  760,  723 

$2, 624 
69.  610 

219,  259 

5,156 

289,  677       7  182 

3, 183, 006 

68,  773 

2,  899,  323 

72,  234 

*  351,409  bushels. 


t  394,389  bushels. 


49.— Table  ihawimj  bg  a 


FISHERIES   OF   THE    QIILF    STATES. 
a  and  tj>ectr<  Ike  yitid  of  tht  ihorefiaherita  of  J/u(i«*Jppi  In  1S89  and  I 
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IS 
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»j 

i7» 
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21.8B5 
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DM 
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1,771.120 
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2.117,88*1  70, 7»7 

UuiaMih. 
IB88-                                UDO. 

Total.                                 1 

Specln. 

1»). 

UM.               1 
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■li». 

Poond.. 

VJ»B. 

Pmnd.. 
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•3.5UO 
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10?!  800 
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'S 
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450,250 
12,300 
St.  700 
11.025 
24,500 
15S.700 

"liii 

18,  -JIW 
842.400 

,45a,«s« 

4.  SIS 
i:8B7 

if 

\S. 

e,sn 

.  28,350 
B.000 
B5.B00 
89,108 

121,  700 
83.400 

201,300 
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■sii 

ss.aw 
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48  500 

15  aM 

'goo 

4,SW 
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a, 007 

'600 

i,s»s 

l',Wt 

JS 

i.an 
i,3at 
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K,«oa    ti-iuo 
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wS 

cSSlT'"'' ::::;:::::;:::;: 

31.5UU,       UU 

aiou 

W2 

Bj;!iO0           M3 
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HJj 

11,800 
B.l» 

3.  aw 

la 

1,  lUO 
TB7,M4 

Ml) 
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nTfl 

'l73 

si.iKi 

II 

sIboo 
3B;ono 

MS.6S1 

aso 
■»o« 

4>0 

«lll 

17.183  1       372.100 

■«'  ass 

7.KI*          474,  «00 

J.1U,>M 

3..1W 

1.3W.4S1 

^ 

,,» 

,750.333 

182.111  1    5,233,1/78 

173,  4W 

Finheriea  by  apparatus. — Iii  the  following  table  the  quantities  and  valoes  of 
product!*  taken  with  the  difl'erent  means  of  capture  are  shown  in  detail,  by  coanties. 
lu  the  vessel  tlsberies  the  specien  taken  are  so  few  and  the  apparatus  ro  limited  that 
no  separate  exhibition  i)f  this  nature  is  required;  but  lu  the  shore  flsherieH  it  is  a 
matter  of  some  interest  to  know  the  actual  and  relative  importance  of  the  difl'erent 
nets  used  in  the  capture  uf  hah  and  other  animals. 
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Considering  fisii  proper^  it  is  seen  that  the  largest  quantities  are  obtained  with 
seines,  which  are  credited  with  1,599,645  poands,  vahied  at  $55,087,  in  1890  j  the  total 
catch  of  fish  in  that  year  being  1,826,195  pounds,  worth  $64,368.  Gill  nets  and 
trammel  nets,  the  next  important  apparatus,  took  220,750  pounds,  with  a  market  value 
of  $9,185;  and  by  means  of  lines  only  4,800  pounds,  worth  $96,  were  obtained.  In 
1889,  cast  nets  secured  20,000  pounds  of  mullet,  valued  at  $200,  but  in  the  next  year 
this  means  of  capture  was  not  employed  in  taking  fish. 

Seines  are  also  used  in  the  shrimp  and  crab  fisheries,  although  some  of  the  shrimp 
are  caught  in  cast  nets,  and  a  small  proportion  of  the  crabs  are  taken  with  lines. 
Oysters,  the  only  remaining  product,  are  taken  with  tongs,  which  are  the  most  pro- 
ductive apparatus  in  the  State,  412,089  bushels,  worth  $97,062,  being  obtained  in  this 
way. 

50. — Table  showing  by  apparatus  and  species  the  yield  of  the  shore  fisheries  of  Mississippi  in  1889  and  1890. 


Apparatus  and  Rpeoie8. 

188S 

Jackson. 

Hari 

ison. 

1890 

. 

1890. 

1889 

• 

Pounds. 

Value. 

$318 

2,355 
580 

1,076 
737 

3,012 
853 

1,056 

1,333 
369 
465 
410 

2,748 
840 
627 

6,906 

Pounds. 

Value. 

Pounds. 
--  — 

7,600 
23,200 
13,500 

Value. 

$456 

1,160 

540 

Pounds. 

Value. 

Seines: 

Anflrel'flsli 

15,900 
45,100 
12,700 

107,600 
40,950 
75,300 
42,650 
28,400 

13.3,  300 
14,400 
4,700 
5,800 
68,700 
13,  975 
17, 575 

175.000 

18,550 
49,700 
13,800 

121,  700 
46,300 
78,400 
44,  025 
32,750 

140,200 
15,800 
4,775 
5,660 
69,900 
15,600 
19,985 

168,900 

$371 

2,485 
552 

1,217 
852 

2.736 
880 

1,310 

1,402 
400 
477 
441 

2,796 
876 
698 

6,756 

10,800 
25,000 
12,500 

$648 

1,250 

500 

Blueflsh 

Bream  and  sunflsh 

Baffalo-flsh 

Catfish 

18,500 

56,700 

6,500 

17,200 

144, 175 

22,800 

3,175 

5,500 

60,000 

15,000 

13,400 

82,500 

370 

3,058 

260 

688 

1,468 

748 

464 

275 

3,034 

1,240 

402 

4,700 

17,200 

■       68,500 

8,000 

16,500 

57,500 

22,700 

3,500 

4,200 

70,000 

15,800 

12,500 

81.700 

344 

3,740 

320 

660 

600 

751 

500 

210 

3,708 

1,368 

375 

4,735 

Channel  bass 

Croakers 

Flounders 

Mallet 

Pinflsh 

Pompano 

Sea  oass 

SheeDshead 

Spanish  mackerel 

Spots 

Trout 

Total 

802,050 

23.485 

846,045 

24,149 

489,750 

18,863 

426,400 

19, 709 

Trammel  nets  and  gill  nets : 
Black  bass 

5,200 
4,200 
9,700 
4,800 
2,500 
3,000 
89, 575 

260 
210 
485 
240 
125 
150 
1,196 

6,000 
4.500 

10,500 
5.300 
3,200 
3,500 

40,000 

300 
225 
525 
265 
160 
175 
800 

1         •••••• 

Bream  and  sunflsh 

Channel  bass 

31,600 

1,264 

36,800 

1,432 

Croakers 

.  Drum  salt* water 

Flounders                     

Mullet 

Pickerel 

12,300 

492 

14,760 

590 

Pinfish 

5,700 
3.  .500 
8.000 

114 
175 
400 

5,900 
4,200 
9,500 

118 
210 
475 

Sheenshead 

Trout 

70,950 

3,457 

77,600 

3,910 

Total 

114,850 

5,213 

128,150 

5,932 

136,  175 

3, 355 

200 
90 

92,600 

3,253 

Cast  nets : 

Mullet 

20,000 
4,500 

1 

Lines : 

Catfish 

..  .   ....... 

4,800 

96 

Miscellaneous : 

Crabs,  hard 

4.800 

5,400 

146,800 

697,  .529 

120 

180 

2,  936 

24,855 

3,200 

3,200 

147,900 

765,  198 

160 

120 

2,958 

27,490 

36.300 

1,800 

1         160. 500 

i     I.  973,  895 

1,014 

60 

4,060 

63,  516 

1 

1,600 

23,460 

295,  000 

1.273,874 

80 

966 

6,400 

46,293 

Crabs,  soft 

Shrimn 

Ovsters 

Total 

854,  .529 

28,091 

919,  498 

30.728 

j    2,172,495 

68,650 
91, 158 

\     1,  .593,  934 

53,  739 

Grand  total 

1,771,429 

56<789 

1,  893, 693 

60,809 

1    2,822,920 

2. 117,  734 

76,797 
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50. —  Table  nhowintj  by  apparatus  and  species  the  yield  of  the  shore  fisheries  of  Mississippi  in  1889 

and  1890 — Continuod. 


ApparattiH  and  H)>ocicH. 


Hancock. 

1889.  1890. 

PouudH.     Value.     Pounda.      Value. 


Total  for  State. 


1889. 


1890. 


l*oundH.    ,   Value.  '     Pouudn.    ,  Value. 


Seines : 

Anj(el-flsb 

liluetitth 

Bream  and  nuntiHh. 

Buttalo-HHh 

Cattish 

Channel  buss 

Croakers 

Flounders 

Mullet 

Pintish 

Poiniiano 

Sea  oass 

Sheepshead 

Spanish  mackerel. . 

Spots 

l^ut 


22,000 
23,200 


$1,100 
928 


21,  200 

22,  TiOO 


24.500 
43,000 


490  I 
1.722 


25, 100 
43.900 


21,  500 
03,200 
11,800 
6, 150 
13.  200 
23.500 
14,600 
14. 100 
34,000 


860 
632 
354 
615 
466 
940 
876 
423 
1.700 


23,800 
67,700 
10,800 
6.600 
13.800 
28,900 
15,100 
13,400 
34,400 


23, 500 
90,:i00 
49,400 

107.600 
83.950 

175.  000 
49, 150 
67.100 

340,  675 
49,000 
14, 025 
24,500 

152.  200 
43.  575 
45,075 

291,  500 


Total 


314,750     11,106  I       327,200 


Trammel  nets  and  jfill  nets : 

Blac^k  bass 

Bream  and  suntish 

Channel  bass 

Croakers i 

Drum,  salt-water 

Flounders ' 

Mullet 

Pickerel ' 

Pinfish 

Sheepshead ! 

Trout 


$774 

29.«50 

4. 515 

95,  900 

2,048 

48.800 

1.076 

121.700 

1,597 

88,600 

7. 792 

190.800 

1.113 

52,  025 

2,604 

73,  0.50 

3, 433 

265,400 

1.471 

49.300 

1,544 

14,  875 

1.151 

23.660 

6. 722 

168,800 

2.  9.56 

46.500 

1,  :t52 

45.  885 

13.  :k)6 

285,000 

$1,019 
4,595 

1,  952 
1.217 
1.698  , 
8.232  I 
1.200 

2.  922  1 
2.  679 
1.475  I 
1,637 
1.065  j 
7,660  I 
3,1.50 
1. 375 

13.211 


11  229  I     1. 606.  .550  I     .53. 454       1.  599,  645  I     55, 087 


Total 

Cast  neUs : 

Mullet 

Lines: 

Catflsli  .... 

Miscellaneous : 
Crabs,  hard 
Crabs,  soft . 

Shrimp 

Ovaters 


5.200 
3,5.800  I 
9.700 
4.800 
2.  500  I 
3,000 
89,  575 
12,:<00 
5,700 
3^500 
78,950  I 


260 

1.474 

485 

240 

125 

150 

1,196 

492 

114 

175 

3,857 


6,000 

40,300 

10.500 

5,300 

3,200 

3,500 

40,000 

14,750 

5.900 

4,200 

87,100 


:U)0 
1, 657 
525 
265 
160 
175 
800 
590 
118 
210 
4.385 


6, 900  173 

12,000  400 

35. 100  702 

787.234  21,78:J 


251, 025         8, 568 


20,000 
4,500 


200 
90 


220, 750         9, 185 


4.800 


Total 


841,234  1  2:J.058 


9.800 

.5.900 

32.000 

845.551 


893,251 


490  ' 
221  i 
640 
23.279  1 


24,630 


(irand  total I  1. 155, 984  ;  34, 164  I  1, 220, 451  |  35,  859 


48,000 

19,200 

342,400 

•3. 468.  658 

1,307 

640 

7,698 

110, 154 

3,868,258 
5. 750.  333 

119,799 
182,  111 

14,600 

32.560 

474,900 

t2. 884.  623 


96 

TM 

l,:t07 

9.998 

97,062 


3, 406.  68:{ 


109.097 


5,231,878  I  173,465 


*  494.094  bushels. 


1 412,089  bushels. 


The  shore  indmtr left. — Perhaps  no  single  factor  has  been  so  potent  in  bringing 
about  the  recent  noteworthy  increase  in  the  fisheries  of  this  State  as  the  establishment 
of  extensive  canning  and  packing  houses  for  the  utilization  of  large  quantities  of  raw 
products  that  would  not  otherwise  find  a  market. 

Chief  among  the  shore  industries  is  the  oyst^ir-canning  business,  which  is  prose- 
cuted in  every  c(mnty,  but  is  especially  important  in  Harrison  C<mnty.  The  canning 
of  shrimps,  which  is  mostly  engaged  in  at  oyster -canning  establishments,  is  also 
extensive.  The  extent  of  the  canning  business  in  1889  and  1890  is  shown  in  the  fol- 
lowing table,  in  which  the  counties  are  combined  to  prevent  the  exhibition  of  private 
interests.  Although  the  number  of  firms  engaged  in  the  canning  of  fishery  products 
is  small,  the  number  of  persons  employed,  the  capital  invested,  and  the  value  of  the 
raw  and  manufactured  products  are  important.  In  c<mnection  with  the  canning  of 
oysters,  there  is  a  small  trade  in  raw  oysters  carried  on;  in  1889  5,600  gallons  and  in 
1890  1,200  gallons  of  oysters  were  oi>ened,  the  value  of  which  has  been  included  with 
that  of  the  manufactured  products  in  the  table. 
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SI.— Table  tkoaiag  the  extent  of  the  canning  induttry  of  Mi»ntnppi. 


UnltDBUan. 

■„, 

,«,. 

!§». 

IBW. 

•tlS,S42 
IIM.200 

•«.lr7fl 

SOS,  573 

as 

*10.!>CHI 

P5.3M 

*iis,  zae 
Miss 

»»'.7M 

i.a7S.OTi 

tt-litps^^:;!":: 

t^rtw. b«Tel.,- 

"'■Hidjj l»und... 

■IncliiJiia  Ifi.SOD.  tliB  value  uraysUrauldrair,  tlnalnilei  •1.200.  th«  value  of  ofstemaoldriiw, 

Tbe  biuiiieHS  of  opening;  oyHtora  and  nhippiiig  tUem  in  a  raw  condition  is  now  a 
promineDt  feature  of  the  fishing  industry  of  Mississippi  and  is  shown  in  detail  by 
(»>uutleB  ill  Table  62,  In  1890  the  23  wholesale  firms  engaged  in  this  branch  employed 
27<l  peraoDs,  to  whom  961,8!)d  was  paid  in  wa^jcs;  the  capital  invested  amounted  to 
*»;j,173f  tbe  quantity  of  shell  oysters  handled  was  lt!3,179  barrels,  for  which  $120,548 
was  paid  to  the  flshermen;  the  selling  value  uf  the  opened  oysters  was  $225,306;  and 
the  enhancement  in  value  by  process  of  hiindliug  was  $104,758,  this  sum  representing 
tbe  grogs  profits  of  the  business. 

5t. — TahXe  thotcmg  by  oau»lt«a  th«  tcholeeale  oyeter-paoking  trade  of  ifuslstijipi  in  1SS9  ani  1830. 


.Iwkwfo. 

nwTiwiD. 

Burook. 

Total.             1 

18N. 

1MB. 

IMS. 

iwo. 

AZ 

M.JH 

t8B,(lB4 
|lB7.4£r! 
fTS.SWl 

iras. 

11.  wo 
W.aw 

3,SM 

"1 

»,7Sn 

iwo. 

zsi 

•31.295 
•84.100 

IBM. 

no 

.Si 

•J.SSS 

11 

•B.S13 

ill 

11.400 

•33,329 

•■USBB 

81.000 
(4».410 

•120,  M« 
•104,758 

"^S'.--: 

6,175        *1.378 
M.I73  !    WO, 712 

45:81  StK 

3.700         M.SK 
tt.KO  ,     Ul,^ 

1.  ss      «.aM 

•8M       •37,10s 

■S,         34,338 

"PUnU" bblo. 

Toul m». 

Effi 

*157.Wa 

•5,1*B-J 
n.40U 

«10».BS2 
•M.-134 

Tlie  extmit  of  the  wholesale  trade  in  fresh  and  salted  fish  is  presented  in  a  con- 
deiiBod  fonn  in  Table  5;i.  The  figures  show  a  decline  in  this  business  in  1890  as  com- 
jiarad  with  1880;  this  was  due  to  the  suspension  of  mullet  packing  at  Bilosi.  In 
1889,  1!>9,400  i>onnd.'4  of  salt  mullet  and  mullet  roe  were  put  up  in  packages  holding 
10,  15,  50,  100,  and  200  i>ounds;  the  value  of  tbe  pack  was  $11,370. 

'     5S.—7aMe  ikomng  the  \e}u>le»ale  fith  trade  of  MietUtippi  in  1S89  and  1890. 
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v.— FISHERIES  OF  LOUISIANA. 

Geographical  note. — The  coast  line  of  Louisiana,  including  the  indentations,  has  a 
length  of  1,(>50  miles;  it  is  much  more  irregular  than  that  of  any  other  State  in  this 
region.  Beginning  in  the  east,  the  principal  indentations  are  Lakes  Pontchartrain 
and  Borgne,  Chandeleur  Sound,  Isle  an  Breton  Sound,  Barataria  Bay,  Timbalier 
Bay,  Terrebonne  Bay,  Atchafalaya  Bay,  Grand  Lake,  Bay  St.  Bernard,  Cote  Blanche 
Bay,  Vermillion  Bay,  Calcasieu  Lake,  and  Sabine  Lake;  all  of  these  are  more  or  less 
imi)ortant  as  fishing-grounds.  The  coastal  region  is  also  well  supplied  with  rivers,  and 
an  almost  infinite  number  of  large  and  small  islands  occur,  the  most  numerous  and 
important  group  being  the  Chandeleur  Islands,  oif  the  eastern  end  of  the  State, 
which,  in  addition  to  others,  have  a  bearing  on  the  fisheries. 

New  Orleans  is  the  great  fishing  port  of  the  State,  as  it  is  of  the  entire  Gulf 
region.  The  quantity  of  fish,  oysters,  etc.,  entering  the  city  is  large  and  it  makes 
this  phice  rank  among  the  prominent  receiving  centers  for  fishery  })roduct8  in  the 
country.  The  only  other  fishing  settlement  of  note  is  Morgan  City,  at  the  outlet  of 
Grand  Lake. 

The  statistics  herein  presented  cover  the  fisheries  of  the  entire  coast  region,  and, 
in  addition,  the  lakes  and  bays  already  named  and  the  Mississippi  Eiver  from  its 
mouth  to  New  Orleans. 

Oeneral  character  of  the  fisheries, — Louisiana  ranks  second  among  the  Gulf  States 
in  the  value  of  its  fisheries.  It  is  surpassed  by  Florida  by  a  considerable  amount,  and 
in  turn  is  far  in  advance  of  all  the  other  States.  There  are  many  products  in  the  cap- 
ture of  whi(;h  this  Stat«  leads  all  others,  among  which  are  oysters,  crabs,  shrimp,  cray- 
fish, bhu'k  bass,  butt'alo-fish,  and  catfish.  The  specially  prominent  products  are  oysters, 
shrimp,  catfish,  trout,  sheepshead,  and  butt'alo-fish,  the  value  of  the  first  named  being 
nearly  <me-half  that  of  the  entire  fishery  output  of  the  State.  In  the  value  of  trout, 
sheepshead,  and  channel  bass  Louisiana  ranks  next  to  Texas,  and  in  the  catch  of  red 
snappers,  Spanish  mackerel,  and  alligators  it  is  surpassed  only  by  Florida. 

The  advance  in  the  extent  and  importance  of  the  fisheries  since  1880  has  been 
marked  in  all  branches.  The  percentage  of  increase  in  the  items  of  persons  and  capi- 
tid  has  been  greater  than  in  any  other  State  except  Mississippi;  the  actual  increase 
in  the  number  of  persons  has  been  larger  than  elsewhere,  and  only  Florida  has  ex- 
celled in  the  numerical  increase  in  capital  invested  and  value  of  products. 

As  in  the  case  of  the  other  States  of  this  region,  Louisiana  has  imjmrtant  unde- 
velo]>ed  fishery  resources,  among  which  the  oyster  is  chief.  The  large  increase  in  the 
yield  of  this  mollusk  is  shown  elsewhere  in  this  paper;  and  there  will  i)robably  be  an 
annual  augmentation  of  the  output  as  the  result  of  increased  demand  and  attention. 

General  statistics, — The  number  of  persons  engaged  in  the  fishing  industry  of  this 
State  in  1890  was  4,008,  of  whom  332  were  emi)loyed  in  the  vessel  fisheries,  3,276  in 
the  shore  or  boat  fisheries,  and  460  in  connection  with  the  shore  branches.  A  larger 
number  of  foreigners  is  found  in  the  fisheries  of  Louisiana  than  in  any  other  of  the 
Gulf  States.  In  the  vessel  fisheries  there  are  05  aliens,  in  the  shore  fisheries  1,000,  and 
in  the  shore  industries  198,  giving  a  total  of  1,299,  or  32  per  cent  of  the  entire  coast 
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Ashing  i)opulatioii.  The  principal  nationalities  represented  by  this  foreign  element 
are  Italian,  Austrian,  Malay,  French,  and  Spanish.  The  number  of  colored  American 
fishermen  is  423,  or  about  one-fifth  the  total  number  of  citizens. 

The  fishery  investment  of  this  State  was  $706,557  in  1889,  and  $719,876  in  1890. 
The  119  vessels  employed  in  1890  were  valued  with  their  outfits  at  $93,527,  exclusive 
of  apparatus  of  capture.  The  value  of  the  2,578  boats  used  in  the  shore  fisheries  was 
$161,533.  The  seine  is  the  principal  form  of  apparatus;  168  seines  were  operated 
in  1890,  worth  $14,600.  Lines  were  the  next  valuable  means  of  capture;  these  were 
specially  important  in  the  shore  fisheries,  and  almost  insignificant  in  the  vessel 
fisheries;  $9,176  was  inv^ested  in  lines  of  various  kinds.  Dip  nets  and  cast  nets  were 
extensively  used,  but  had  a  less  value  than  the  tongs.  The  capital  invested  in  shore 
property  and  the  shore  industries  was  $425,678,  or  more  than  half  the  total  amount 
devoted  to  the  fisheries. 

Theyield  of  the  fisheries  in  1889  was  20,947,239  pounds,  valued  at  $621,048,  and 
in  1890,  20,789,203  pounds,  valued  at  $660,134.  The  diminished  quantity  in  1890  was 
due  to  a  decline  in  the  shrimp  fishery,  and  the  increased  value  of  products  depended 
on  an  augmented  yield  of  oysters.  The  most  important  products  and  their  values  in 
1890  were  as  follows:  Oysters,  $299,896;  shrimp,  $90,519;  catfish,  $54,726;  trout, 
$33,026;  sheepshead,  $25,906;  buffalo  fish,  $22,940.  The  alligator  industry,  which  is 
not  included  in  the  tables,  yielded  $20,150.  Louisiana  is  the  only  Gulf  State  having 
a  commercial  fishery  for  crayfish;  the  value  of  this  in  1890  was  $7,030,  a  sum  rep- 
resenting 140,650  pounds  of  these  crustaceans. 

The  four  tables  which  follow  contain  condensed  figures  giving  the  extent  of  the 
fisheries  of  this  State  in  1889  and  1890 : 

54. — Table  of  peraonn  employed. 


How  engaged. 

Number. 

1889. 

1890. 

In  vessel  fisheries 

JIOl                       11 T 

On  transporting  vessels 

17 

3,175 

450 

15 

3,276 

460 

In  shore  fisheries 

On  shore,  in  fish -houses,  ole 

Total 

3,966 

4,068 

55, — Table  Bhowing  the  nationality  of  pernonH  engaged  in  the  fisheries  of  Louisiana  in  1889  and  1890, 


Nationalities. 


Vessel  Ushcrmen. 
1889. 


Americans,  white. . 
Americans,  colored 

Spsniards 

ItAlians 

Austrians 

French  

Germans 

Chinese 

Malays 

Others 


ToUU 


228 
15 


45 
32 


21 


341 


1890. 


223 
14 


45 
30 


20 


332 


Shore  fishermen. 


1889. 


1,900 

326 

85 

316 

200 

78 

IG 


160 
100 


3,175 


1890. 


1,943 
327 

91 
320 
202 
111 

12 


165 
105 


3,276 


Shoresmen. 


1889. 


171 
76 
45 
64 
22 
27 


30 

is' 


450 


1890. 


180 
82 
41 
62 
25 
25 


30 

is 


460 


Total. 


1889. 


2.299 
417 
130 
425 
254 
105 
10 
30 
160 
136 


3,966 


1890. 


2,346 
423 
132 
427 
257 
136 
12 
30' 
165 
140 


4,068 


rr 
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56. —  Table  of  apparatus  and  capital. 


Designation. 


1889. 
No.  ,  Value. 


118  ,$53,500 
....    20,340 


Vessels  fishing  (net  ton- 
nage in  1K89,  843.71 ; 

in  1890,    834.94) 

Outfit 

Vessels  transiiorting 
(net  tonnage  in  1889, 
68.47;  in  1890,61.90). 

Outfit 6,355 

Boate 2,499   161,140 

Apparatus  of  capture — 
vessel  fisheries : 

Seines 

Tongs  

Lines  


1890. 


No.     Value. 


21 
286 


16,300 


1,620 

1,942 

90 


116 


2,578 


23 
267 


$51,650 
19,627 


16.000 

6.  250 

161,533 


1,770 

1.791 

85 


Designation. 


Apparatus  of  capture — 
shore  fisliei  ies : 

Seines 

Cast  net« 

Dip  net^t , 

Tongs  

Small  traps   

Lines   

Shore  property  and  ac- 


cessories 


Cash  capita] 
Total. 


1889. 


1890. 


No.     Value.     No.     Vahie 


143 
568 
3,505 
1.065 


$13,000 

145 

1,756 

574 

2.697 

4, 130 

6,922 

1,096 

1. 950 

8,161 

$12,R'iO 
I  1,775 
'  2,722 

7,124 
'  1.950 

9,091 


234,484  243,178 

176, 300  1H2. 500 


706,557  i 719,876 


Note.— There  should  be  added  to  the  above  figures  $6,925  in  1889  and  $7,025  in  1890.  representing  the  value 
^  of  the  apparatus  and  outfits  employed  in  hunting  alligators. 

57. — Table  of  products. 


Species. 


1889. 


Pounds. 


Black  bass 

Bluefish  

Bream  and  sunfish. 

BuflTalo-fish 

Catfish  

Channel  bass 

Croakers 

Drum,  fresh- water  . 

Flounders 

Groupers 

Mullet 

Pompano 

Rock  baas 

Sheepshead  

Silver  perch 

Snapp<>rs,  red 

Spanish  mackerel.. 

Spots 

Stripe<l  baas 

Trout 

Miscellaneous  fish  . 

Shrimp 

Crayfish 

Cra\)s,  hard 

(Jrabs.  soft 

Oysters 

Turtles 

Terrapins 


«0, 

12, 

261, 

1,180. 

2.437, 

313, 

149, 

11, 

21, 

18, 

283, 

29, 

55, 

364, 

135, 

250, 

133. 

30. 

54, 

619, 

153. 

7,238, 

1.38. 

842, 

147, 

*5,848, 

84. 

53, 


070 
925 
520 
700 
905 
600 
550 
000 
450 
500 
166 
000 
600 
150 
660 
400 
700 
000 
000 
2.50 
220 
.500 
000 
400 
000 
640 
333 
000 


Value. 

$4,009 
776 

15, 137 

22.964 

47. 151 

10,360 
8.805 
810 
2, 145 
185 
7,775 
3,837 
3,096 

25, 022 
5,936 
7,512 

13, 370 
1,500 
2,940 

31,441 
9,200 

95,  882 
6,900 

1.3.820 

7,  7K) 

269, 0.57 

2, 175 

1,388 


Totel 


20,947,239  i     621,048 


1890 

• 

Pounds. 

Value. 

81.  .570 

$4,219 

13,050 

84.3 

270. 020 

15,  682 

1, 180, 2,50 

22. 940 

2, 674, 007 

54, 726 

339,  316 

11, 270 

158,  267 

9,479 

18.200 

1.  .3.52 

25.  625 

2,  407 

17,800 

178 

287.750 

8,021 

32,450 

4.378 

54,200 

3,047 

390, 817 

2.5,906 

140, 16C 

6,206 

240,  .500 

7. 215 

144,000 

14.665 

30,600 

1,.520 

49,950 

3, 0.50 

6.55, 670 

.33,026 

161,380 

9.  319 

6,  662. 050 

90, 519 

140.  &50 

7.030 

850,800 

12.815 

129,900 

6,547 

t.5,891.095 

299,896 

90.793 

2. 335 

.58,  333 

1,543 

20,  789,  203 

660.134 

*  835.520  bushels.  1 841,.585  bushels. 

Note.-— The  alligator  industrj'.  which  is  prosecute<l  in  14  counties  in  LouiHiana  included 
in  this  n>p<)rt,  resulted  in  1889  in  the  capture  of  74.  240  alligators,  the  hid<'s  of  which  had  a 
value  of  $:J8,  185;  in  1890.  .38. 588  animals  were  obtained,  having  a  value  of  $21, 150.  These  fig- 
ures are  not  included  in  the  table. 

The  fisheries  by  parishes. — Eighteen  parishes*  bordering  on  the  coast  or  imme- 
diately adjacent  thereto,  on  the  bays,  lakes,  and  rivers  named,  have  commercial 
fisheries.  Beginning  on  the  east,  the  paiislies  in  their  order  are  8t.  Tammany, 
Tangipahoa,  St.  John  Baptist,  St.  Charles,  Jefferson,  Orleans,  St.  Bernard,  Plaque- 
mines, Lafourche,  Terrebonne,  St.  Mary,  Assumption,  Iberville,  St.  Martin,  Iberia, 
Vermilion,  Cameron,  and  Calcasieu. 

•  The  geographical  divisions  generally  known  throughout  the  United  States  as  counties  are  in 
LfOaisiana  called  parishes. 


148 


BULLETIN    OF    THE    UNITED    STATES    FISH    COMMISSION. 


46, — Table  showing  bif  counties  the  number  and  value  of  vessels j  boats,  apparatus,  etc.,  employed  in  the  fish- 
eries of  Mississippi  in  1889  and  1890. 


Jackson. 


Decdgnmtion. 


YesselH  flshing 

Tonnage 

Outfit 

VeaaeU  transporting  only 

Tonnage 

Outfit 


1889. 


No. 


Value. 


88.17  ; 


$4,050 
"'i*782 


1890. 


Harrison. 


1889. 


1890. 


No. 


Value. 


No. 


Value. 


No. 


Value. 


8         $4,900  1  47       $28,225 

88.17  ; ;  413.40  i 

1,500    !  •     8,966 


Boats 

Apparatus    of    capture — 
vessel  fisheries : 

Seines 

Tongs..-.  1 

Apparatus    of   capture- 
snore  fisheries : 

Seines 

Trammel  nets  and  gill  ; 
nets 

Cast  nets 

Lines 

Tonga 

Shore  property 

Cash  capital 


Total 


54 


5 
30 


11 
3 


81 


3,140 


360 
223 


990 
210 


525 
10,425 
15,500 


38,006 


56 


5 
30 


11 
3 


3,250 


250 
230 


925 
200 


176 


27 
147 


42 

29 
41 


82 


522 
12,450 
17.200 


164 


41.427 


7,995 


1,960 
1.069 


3.480 

960 

263 

3 

1,010 

96.396 

219,100 


48       $27,500 

415.78    

9,850 

1  I        1,450 
12.56 

25 
6.945 


158 


27 
153 


30 

12 
8 


122 


2,050 
1.096 


2.805 

355 

48 

3 

770 

85.271 

206,150 


360,417  ! 344,318 


Hancock. 


Designation. 


Total. 


1889. 


1890. 


1889. 


1890. 


No. 


Vessels  fishing 

Tonnage 

Outfit 

Vessels  transporting  only 

Tonnage *  - . 

Oatfit 

Boats j 

Apparatus  of  capture— ves* 
sel  fisheries: 

Seines j 

Tongs < 

Apparatns   of   c^tnre—  | 
sn<H<e  fisheries :  | 

Seines 

Trammel  nets  and  gill 
nets 

Cast  nets 

Lines 

Tonga  

Shore  prop«rty 

Cash  capital 


4 

39.95 


Value. 
$1,350 

iio" 


No. 


5 
53.51 


45 


1 
15 


Total 


78 


3.550 


35 
115 


600 


43 


1 
18 


Value, 


$2,550 

""Ha 


! 


3,200 


50 
136 


No. 


59 
544.52 


I 


6 


000 


275 


33 
192 


59 

32 
41 


Value.       No. 


$34,525 
"ii.*658' 


61 
557.46 


1 
12.56 


Value. 


$34,950 


468 
13.000 
27.850 


•*j  * 


74 


47.878 


445 

13.060 
27.950 


323 


14.685 


2,255 
1.407 


5.070 

1.160 

263 

3 

2.003 

119.821 

262,450 


257 


33 
201 


47 

15 
8 


278 


48.965  ! ,    455.300 


12,334 
1,450 

25* 

13,395 


2.350 
1.462 


4,330 

555 

48 

3 

1.737 

110.771 

351.300 

434.710 
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69, — Table  showing  by  parishes  the  apparatus  and  capital  employed  in  the  fisheries  of  Louisiana  in  1889  and 

1890— Conimxxeni. 


Desijn^ation. 

St.  Bernard. 

190. 
Value. 

18 
No. 

PlaqueniineH. 

Lafourche. 

1889. 

1« 

89. 
Value. 

n 

No. 

4 

"25.' 25" 
1 

"*7.'4i* 
258 

10 

190. 
Value. 

1889. 

1890. 

No. 

Value. 

No. 

No. 

Value. 

No. 

Value. 

y esHeU  fishing 

4 

1    $1,900 
470 

$1,850 
473 

566' 

1          100 

1 
'5.'73" 

$300 
100 

1 
'5.'73* 

$300 
86 

Outfit 

Tonnage 

25.25 
1 

VeflAels  transporting 

1 

500 
105 

Ontflt 

1  

»• 

Tonnage 

7.41 
250 

10 

Boats 

123 

$2,100 

116 

$1,970 

11,350 
60 

11,520 
62 

305  ''>^  A«>n 

308 

2 

4 
27 

25,900 

14 

700 
98 

Apparatus  of  capture — 
Tessel  fisheries: 
Tongs  

2 

4 

28 

12 

700 
100 

Apparatus  of  capture— 
•nore  fisheries: 
Seines 

35 

270 

1,550 

700 

800 

1.162 

38 

243 

1,915 

76C 

78C' 

1,159 

Cast  nets 

Dip  nets 

100 
96 

60 

640 

1,950 

650 

2,925 

ioo 

100 

60 

670 

1.950 

675 

3,450 

wo   , 

Tongs  

160 

1.050 

165 

1,080 

Small  trans 1 

Tilnes 

375 

376 

210 
4,220 

240  ' 

Shore  property  and  ac- 
cessories.  -. 

4,430  • 

Total 



i 

1    5,137 

5,045  1 

1 

20, 610 

21.310 

32, 312 

32,848 

Dedignation. 

Terrebonne. 

st.:^ 

[ary. 

t90. 

Assumption.              r 

1889. 

If 

)90. 

18 
No. 

22 

147.' 65' 

1 

189. 

18 
No. 

22 

"142.43 

1 

"46.' 32 
384 

2 
42 

1889. 

1890. 

1 

No. 

Value. 

No. 

3 


*i9.'74 

Value. 

Value. 

$7,600 
2,960 

Value. 

No. 

Value. 

No. 

Value. 

Vensels  fishinir 

1 

$500 
85 

$1,100 
376 


$7,C25 
2,750 

Outfit 

Tonnaire 

5.54 

Veaaels  transporting 

12,000 
2,650 

12,000 
2,650 

'         Outfit 

I.......  - 1 

Tonnage 

46.32 
3<i5 

1 
42 


1 

Boats 

5.27 



47.585 

548 

47,488 

9.800 

100 
315 

......... 

10.200 

185 
294 

90   il.G35 

92 

$1,686 

Apparatus  of  capture- 
vessel  fisheries : 

SeiiiAfi                ...... 

Tonira 

2 

15 

7 

49 

<        T^ifipA        ....    .... 

Apparatus  of  capture— 
snore  fisheries: 
Seines 

Cant  nets 

3 

20 

365 

t 
,500 
126  1 
2,327  : 
225 

4,730 

3 

20 

375 



1 

500 

126 

2,387  : 

234  1 

4,730 
4,000 

8 

10 

160 





1,060 

60 

1.050 

2,806 

33,894 
30,000 

7 

10 

162 

920 

60 

1,070 

3,431 

39,353 
32,000 

! 

Tongs  

Ijines 

I......... 

1,480  1 
285 

1,610 

346 

j 

Shove  property  and  ac- 

|«AAIIAriAfl 

I^AaH  AQ.ni t a1          . 

Total 

1 

56,093 

60,990 

104,295 

112,538 

3,400 

3,640 

Designation. 


Iberville. 


1889. 


Boiito 

Lines 

Shore  property  and  ac- 
oessories 


No. 


6 


Total 


Value. 


$110 
50 

20 

180 


1890. 


No.    ,  Value. 


$130 
55 

25 

210 


St.  Martin. 


1889. 


1890. 


No. 


Value. 


26 


No. 


$640 

525 ; 

115 
1.280 


26 


Iberia. 


1889 


1890. 


Value.  I  No.    Value.,  No. 


$640 
625 

120 

1,285 


27       $655 
.5.'>0 


115 
1,320 


28 


I 


Value. 


$676 
636 

120 

1,286 
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DMlgnation. 

Termllloi..                  |                        Oa 

™..                1 

Caleuleu.                       1 

Tilno. 

1B90. 

isee. 

1B90. 

No.  "^.lao: 

No.^Vju^" 

No. 

No.  j  Tain.. 

So. 

Tains. 

No.       |T«1„B. 

(2(» 

6 

*2») 

M 

*soa 

20  :       (500 

*-i    « 

IS'         (300 

lei     »»> 

(0 

*5 

i    »> 

1        ra 

aw 

Hhori:  property  and 

T  Ul 

^ 



«« 

'         ™ 

*» 

SUUUARY. 


IMS. 

IBM. 

De.ipi.tlon. 

I»W. 

IMO.            1 

No. 

Talut 

No. 

VJue. 

No.     I  T«lue. 

No. 

Tilae. 

!o:mo 

287 

(51,  ew 

19.627 

^fK^^fitb-irSS'"'^ 

i«    "fow 

<.  130 

(12.830 
2^722 

i:»o 

3*3.  IT*" 
182.500 

St3.II 

V^^l.JS'.porti.g... 

«,3SS 

BilSO 

3,S05 

2.WJ 

lisw 

i.M-i 

'■'si 

^5Esss'.h^s;r"^ 

Shore  property  (Old  ac- 

178,300 

T  Ul 

V0«,557 

71B,S7fl 
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S|>eei». 

Bt.TH 

an>»T, 

Tuiglpah.!.. 

St.  Jntu 

BapUat 

1 

ll». 

IBM. 

1889. 

Pound. 

10. 

1880. 

_     .«. 

Poundi. 

Talue- 

Pound. 

Vdue. 

Pound.. 

VnlnP. 

Value. 

PunndR. 

V.ai,«. 

Pound. 

Valne, 

Black  hMH 

Bream  iDdiinnHali 

SaS.-',:::::: 

£.800 

G2.40U 
700 

(£24 
'l70 

8^700 

tsta 

I.IW 
'  M 

!•'.  00 

2l!    W 
B,500 

(168 

020 
5M 

oisoo 

'is 

(170 

l,3ua 

15,500 

i 

2«,am 

5:700 

260 

1,300 
102 

'ii 

1 
31 

a 

1 

i 

soo 

290 
8Uft 

907 

1.325 
iOD 

^W'Sl:-:-. 

a.  000 

5,200 
17.000 
7,800 

:mo 

1,890 
3,000 

3«0 
'«i2 

a!  700 

•IS 

101 
3» 

4i 

107 
1,306 

aa 

^S:::::: 

1,000 

400 

7:  BOO 

125 

71800 

i 

1.500 

^ 

Total 

t«,0S3 

S.B9E 

IMUO 

5.»« 

IW,1« 

a.7H 

100,275 

B,8»7     «a.lM|  15.300 

397.840 

.B.S87 
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60.~TabU  ihowing  bg  parUhm  and  tpeciet  the  gield  a/  thejithenaof  LouUiana  in  18S9  and  1890—CotMaaitA. 


Hp«i». 

S,.c- 

MTlea. 

,T,.,r.r,„„ 

92,407 

' 

nrieiUia. 

1«, 

V»ln* 

im. 

58,920 

sg. 

1880. 

Pu>m<l;i,    Vitlor. 

3,500 

K»o 

3.810 

Is 

PouwU 

TiloB. 

Hlukhu* 

f280j    ^.ilB^tim 

3,S» 
13,090 

is 

B7,'450 
11225 

ii 

11 
IS 

4!! 

3,107 

4,248 

3.373 

3,280 

452 

'l78 

4.020 
7:215 

4.358 

4:454 

i.940 

6(>:991 

Ksav^r".".:" 

18.750 
MO.  50(1 

ii:,5^'^!  tM 

60;2O0 
ISK,  375 
109, 150 

47,200 

2,998 

32,500 

45!  BOO  [     iOSO 

CrutkiTK 

1,800       \m 

1.900 

190 

1.B97 

31,05* 

11,450 
18,500 

31,500 

26,000 

1,145 
185 

'iii 

i,3ta 

'i 
ii 

44,210 

EE:;:;-:;; 

28,000  ,       R13 

i8,m 

028  .  1S3,H51  1    a.stu 

120,487      2.870 

.'i.OUU  1       300 
6,500  1       MO 
2,000  ,         SO 

2i000 

B5U 

1 

340 

3,  mo 

82!  8M 

228 

2!  458 

lO.HOO      1.080 
3, 100          155 
27,100      1,952 

...'•r...». 

3,' ,500 
27,190 
5,150 

'sgii 

uZ 

ii.auo 

'580 
'240 

a:5oo     'no 

5,000         IW 

1,800 

JS 

T94,mxi    lo.w:   j^ii.Mio 

ttmv^nt 

ToWl 

Spociw. 

BlKkhM. 

BnunandHiinllBh 

ikOOO           M 

1,350 

24 

108 

"2"'^.^ 

310,900  |12, 051  ^313,473 

11.431 

..„,,»:,„,»;..»,» 

189,147  3,493,920 

m87i 

3,5411,100 

130,117 

PI.,. 

unluai 

Larosnha. 

ll«9, 

Puimdi,  Value. 

3.100       t«48 
*1.1J.W     3,877 

m.<m    7>i'. 

llioOO         810 

52;3IS      1;B27 
14, -TOO      l.gfMi 
32, 000     1, 732 
104.025     9.S30 
20,  300      1,  21" 
54.000     5,401) 
30,000      1,500 
23.800      1,430 
43.200      3.149 

20;400J  i;020 

8o!ooa    4,035 

8,«00 
40,300 

45-j;437 

10.000 

B4.S90 

|:3 

"™ 

S7,8S5 

:io,8oo 
*r.!22n 

48.-85 
120.50" 
21,300 
10,700 
87,700 

3,890 

fi 

1^000 
900 

Po™,!. 

<9.                            189 

1889. 

■„   ] 

Vol...    P„„^.. 

V«lu«. 

pDBBdH, 

TllDB. 

Poundii 

Valiw. 

! 

1 

15 

wiouo 

1180  ,       B,OQU 

.iTooo  '  150;  000 

tl« 

a,noo 

307 

•iooo 

1120 

4.000 

12! 000 
20. 6M 

N 

i 

CbiuiEwl  bum  . . . 

PompMio 

2,0-8 

SSi^^ii 

9,590 
1,272 

'.'wo 

;02B 

!085 
713 

t4.»IU 

5311 

lS.7.'v1 
3.000 

1! 

2,000 

em 

60 

17,884 

2,000 

■0 

St*.'"":::: 

40,000 

i.326 

41,700 

l.HO 

43.000 

1.400 

«S,30D 

1.168 

126,660 

2,700 

2.225 

50,  WO 

1.200 

47,000 

709 

M3,7B,'> 

58,400 

5W,88e 

iT.035 

509,800 
3. 000 

24,870 

481,884 
3,000 

IBO 

7,500         IS4 

e.oM 

212 

'"" 

.587,020  81,SS* 

,858.343 

B3,1S1 

1,213, 7M 

70,580 

1,196,400     70, 7S8 

071,000 

29,825 

647,748 

14,  ns 
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Sp»i«.. 

««««. 

PwindH, 

St.M»rj. 



188 

1 

P<mn.l». 

e. 

leeo. 

Viiliie. 

'<eo 

420 

i8oa 

Peiinde,]  Valiie- 

SSIOOO          785 

nlsoo      'm 

9.        ;       1890.        1 

T.I.. 

PouihIb, 

Value, 

Pound.. 

Value. 

Pounda. 

Value. 

BuflUo-flali 

16.000 

5oiooo 

18.000 

■•i 

IS.  000 
M,000 

i9.m 

1.388 
732 

65;  000 
555,080 

11000 

e:io,8«o 

*:.95e 

274,080 

18,110 

Channel  biu . . . 

3, 450           121 

&??"rti::: 

siooo 

'aw 

38,»M 
8,000 

'a« 

25,000 
5,000 

''Tm 

5,000 

150 

80,000 

i.m 

82,125 

2.215 

3*.  000 

1.160 

80,025 

is 

301500 

1.980 

ao.480 

18.000 

8,000 

tB,2oa 

875,000  1  J.OTO 
1,133.090  i«0. 508 

18,M0        «2 

40,000 

3o!ooo 

450 

35.328 

800 

SSss 

ToUl 

2,oo4,a» 

H,22S 

l,»98,3BS  78,110 

1,821,185 

52.897 

1.878,138,81,339 

230,040 

4,960 

274.  oeo 

8.110 

Sp«l«. 

rbw 

te». 

Ule. 

18B0. 

IB 

at.  Martin. 

"~'l8 

Iberia, 

99. 

1890. 

89.        .  1             1880. 

PoundB,  Value. 

Poqiidfl.  Value. 

PeupdB 

»1,530 

Poimda.  Value. 
W.50o|»l,«00 

^ 

Value.  1  Pouod-.j  Value. 

„,«.  ,» 

17,500      (iao 

"^_ 

Sp«l«. 

1SS>. 

Came™. 

Calcaaleu.                     . 

.890. 

1ft 
rounds 

35;  000 

Vslne. 

1890. 

1889. 

1890.           1 

Ponnds.  V.ln«, 

Poundi.VBlne, 

Poynde, 

Vriae, 

IWd. 

Value. 

Poanda. 

V,dne. 

BreBinsnili>aDHgh 

25,200 

s 

i 

1 

45,000 

woo'    50.000 

Silver  porch 

Total 

«.300|.,010 

«,  300  '1,110 

78,200 

2,140 

83,200 

2,190 

45,000 

mo:   50.000 

850 

smiUAKT. 


Bp«i«. 

.889. 

1890. 

Specie.. 

1889.             !            1890. 

,11 

'' 3^:800 

li 

18,550 

II 

3«,1W» 
1311,000 

Value. 

^uiozo 
!!87i!iyfl 

330, 3111 
158.307 

Value, 

PouiuIb.    Value.  1  Pouude.  1  ValnB. 

380,400  ■  »7,5I»!    2*0,500    |7,«5 
133.700     13.370      JU.OO0     T4.886 
30.000       I.IOD.      U.8DD       1,530 
^51,000      2,9*0        *9,M0    J.MO 

'_  :".';'    8So!8oo'  12:81s 

S3,000|    1.3-18  ,      68,™  1    1.MS 

•ii.wu 

47.1fil 
10,300 
8)805 

2,145 
5;  038 

$4.!19 

15.882 
2!!,  wo 
S4, ;2H 

a;  0)7 

Ejsri-"-.'::::. 

Catflih 

s}ri,»rti.ass 

TimSn.::.::::;.:::. 
^°^ 

Druio,  freah-water — 

20,917.239  |821. 048  ,20.789,M3  080, 134 

pe 
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Productt  of  the  rvMcl  and  ghare  fisheries. — Vessels  are  employed  in  only  six  parisbes 
ofLouisiana.  viz,  Orleans,  St.  Mary,  Je£fersou,Lafourclie,Terrebonno,  and  Plaqnemines, 
in  only  the  first  two  of  whif^li  ai-e  the  vessel  fisheries  important.  Oysters  are  taken  in 
all  tliesu parislies,  but  only  in  Orleans  and  St.  Mary  are  fish  and  crustaceans  obtaine<l 
with  vessels,  l^he  a^(fregat«yieldof  the  vessel  fisheries  in  1890  was  .t,G95,0T0  pooiids, 
for  which  the  tishernicii  received  $133,188.  The  quantity  of  products  taken  hy  vessels 
of  Orleans  Parisli  in  1890  was  2,7«r>,793  pounds,  valued  at  $98,380,  of  which  2,068,017 
pounds,  worth  $fiO,9!)l,  were  oysters.  In  the  parish  of  St.  Mary  the  yield  was  559,638 
pounds,  valued  at  $24,036,  of  which  428,638  potuids  and  $20,489  represented  oysters. 
The  imx>ortance  of  the  oysters  is  thus  clearly  shown.  The  most  iironiinent  fish  obtained 
with  vessels  are  re<l  snappers,  channel  boss,  trout,  Spanisli  ina^^kere],  croakers,  and 
sbecpshead.  Couipai-cd  with  the  yield  of  the  shore  fisheries  all  of  these  are  uuim- 
portant. 

The  pnxlucts  of  the  shore  or  boat  fisheries  in  18!)()  amounted  t()]7,194,1.'{3  iiounds, 
with  a  market  value  of  $526,1t4li.  From  these  fipurcs  it  will  be  seen  that  the  vessel 
fisheries  are  much  less  extensive  than  tln^  shore  fishcri<-s,  the  output  of  the  latter 
exceeding  thut  of  the  former  in  the  case  of  almost  every  species.  The  value  of  the 
oysters  was  $202,550,  aftiT  which  the  most  reniniienitive  products  were  shrimp,  worth 
$88,116;  catfish,  worth  *64,15.'>;  ti-out,  worth  $29,508;  she«pshead,  worth  $23,728; 
and  buffalo-fish,  worth  $22,695.  The  shore  fisheries  of  Jefferson  Parish  are  the  most 
valuable,  while  Orleans  Parish,  which  ranked  first  in  the  vessel  fisheries,  is  surpassed 
by  the  parishes  of  Terrebonne,  Plaquemines,  St.  Kernard,  St.  Mary,  and  Lafourche. 

The  products  of  the  vessel  and  shce  fisheries  in  1889  and  1890  are  shown  in  detail 
in  Tables  61  and  62,  the  specification  b<>ing  by  parishes. 

6I.—  Tabh  'hmciKg  bg  pari'heH  and  tpeciet  the  yifld  of  the  veiiel  fi»herieii  0/  iMuUiaHa  in  tBS9  and  1890. 


!«« 

18% 

I-nmulH,  1 

l-o.™.U.| 

")-«'-" 

Brum  «n<l  KitiiflHli 

'  kiZ\ 

H..Ti-. 

gTi^^trei: 

■X.  Tim 

;w,  r* 

l).9<K) 

M,3M 

St.  Miryi 

Cluui»lb«. 

"'■"* 

""' 

Purlxhr-H  an<1  »|>m'I»>. 

■•»■      1      »■      1 

l-iHUHlt.  I  V»ln<'.|ro„ndiL 

V.11W. 

itymtvn 

J&7.315 

H,aM 

■iMill 

S0.4M 

Sh«lliil.pad 

22.  .'a.-. 

'     £B"'-:. 

MlKi'lliinivuii  H>h. 

(.■n.b»,iH>n 

1               Gruidtoul 

j.»<i».9»jm.m 

i:iM,m 

"•'• 
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IKW.           j           in*). 

St.t 

I'onndii,    TalDc. 

10,000       *3no 

M.OOfl           MO 
6U,«80      10.303 
17,000           400 

PouDda.    Talue. 

im-                i«»o. 

PoKDilii.     V»lne., Ponnd*.  i  VHot. 

ioiooo  1   *kI  :  M.»n 

1,388 

8»,127      14,800 
47,740  '     1,583 
17,««0           603 
2,400;         H 

z3o.e4O'«i,M0|i74.0M|»«,iio 

j;hMMMdb««... 

M.00O 

1.400  1     »:470 

S.iW           121 
43.050       I.S8R 

iSr,i  ■ 

»7,000 

ti.ooo 

1.410       3R.S00 
240        «.000 

l.MO 

JS.O0O 
5.000 

1.275 
ISO 

M,000 

i.wo 

83,  m 

2.218 

14.000 

1.  IM 

00,025 
4,100 

1.060 
485 

SKf""""""' 

wm,iiaa  \  11.000 

IM,  000         4M 

11111,000 

i.m,ugo 

7.«T0 

DO,  EOS 
««2 

30,000 
48.  .W 

4.10 

'wo 

1,2«3 

gffi;;::::::: 

30.  SUU           813 

52,000  1    i.iias 

Hp»lM, 

CUtth 

I.™jm«d.«„fl.h 

!,0O4,»0  M,isa 

1,M)I,3W 

78,110 

l.fl21.40S 

K.m 

l,n8,rjS|  64.339 

230,640 

4,050 

274.080 

0.110 

Ihrr 

HI,. 

PdudiIi, 

84,300 

Ht.  Martin. 

r^.:-      i 

IMBS. 
PnuDdo.  V^ii*. 
IB,  000      (2)10 

18W. 
I'aiin<l.,  ViJue. 
I7,OT0      (320 

V«|UB. 

1» 
Ponnd. 
80,500 

DO. 

I8§0. 

1890. 

ViUue. 
»l,«00 

02,035^ 

Vidoe. 

M,850|»l,SSO 

v«™„i™. 

<;««er„n. 

C.lo«,i™.                         1 

IMS. 

1890. 

Pon7d.. 

a. 

1,000 

1880. 

1888. 

1««.             1 

PDmid>. 

8,000 
S,000 

Vkla*, 
*140 
2W 

roiiDdt 

8.000 

IS 

VBloe, 

P0UDd>. 

Vnlue. 
*3«0 
1,000 

iwd. 

V^, 

Pound. 

TuluE. 

120    '«:ooo 

12,000 

IE 

45,000 

-^150.0^ 

•850 

HIlvMparrh 

43,300 

1,010 

18,300     1,110      7S,»0 

2,140 

83,200 

2,100 

45,000 

BOO  j     50,000  j         850 

HpMdr.. 

I88>. 

1800, 

SpMlM. 

188B.               1              18D0.              1 

I'mindii. 

1,  I«1,7UI1 

'KB 
11 

u,no 

•4,01» 
770 

in;  380 
8,  BOS 

fi 

3,fWi 
5,  DM 

Sl,57n 

M 

1*0,1*0 

M.218 

"l7» 

4!  37)1 

35i«00 
8,308 

250,400  !  »7,5t2  |    JW,6O0 
133,700  ,   13,370       144,000 

5*;ooo,   im'    ts,Bso 

«B,MO     31,441  ,    655,070 

r.MslMO   »:s8a  Vsa-iliso 

138,000      8,M0      140,050 
M3.400I  13,820,     850,800 

M.3m       :,17B         90.793 
53,000,     1,388         58,333 

30.M7,sj»  «ai.MS  ■ao,78»,a3i 

3,050 
33,028 
0.3  It 

»0,S1S 

41 

1.U3 

HiviunandiinDflib.... 

HuOhlu-aiiti 

(laUlah  

ChuiwIbM* 

Crmkfin 

'i'™''n«;^™ii,h::: 

iravfiEh 

i-rtKlurt 

rnb)i.Mft 

P«ni™in    ■■- 

To«J 

' 
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1  ISHO  and  1890— 


SpedM. 
Breuduidiinn&ih... 

IBMI.            j             ISW- 

I'uund- 

S.,  M^ry. 

A.Ma 

uptlou. 

1890. 

40,000         575 

an.  iXK)       3.W 
50,000     1,400 

'rt!(KIO  1     '240 

PuunJa.  ;V»lu«. 

10,  OOO       (480 
34,000         500 
21.500         375 

3*:soo    l.WO 

<^\ub     2,215 

TBlue.  Puandi 

VMlue. 

Puunik 

^■bIob 

P«uiida.]V»li». 

Z.'.TJIZ 

M.'956274,0«'ii.'ll0' 

CTmnnelWB 

h.«*il\         150  j       5,000 
4:000l         iOO         5,875 
40.000  1        450  1    35,000 
4^,000  1  1»,000  <  420,000 
:iO,  000  <        8011  1    30,  GOO 
48.500'     1.283  |     52,500 

|W  

31i»T<ili«d 

Slli-erpmU 

Bhrimp'."! !!"'.',;!" 

Tw 

485 

1,113.1100  4».D00    I.UHi,»W  ,  jil!  000 
laoOO  1       450  1     18,450  1       402 

2.000,000  S4,0-,a    1.848,605  TJ,  602 

l.-,!18,l«U    34,888    1,313,4*8 

39,403 

1 

specie. 

Ibenlllv. 

lewi,       ,        WW, 

I'„u..,li>.  Valw-ll-uiind*.  VNlue. 
15.000  j    *280  \    17,500  1     »a28 

St.  JilHTtin. 

lb*riii. 

IBiS.                            18t 
fuiuidH,  Vuluu. ;  PdudAk. 

10.                         1889. 

1880. 

V.lu...;Pouiid».lvidne. 

08,850 

VJu«. 
II,  850 

c»to.h 

84,300  ■  (1.530  1     80,500      W.OOO 

92,035  Li.seo 

3p«l«. 

i8es. 

ilion. 

C^rron. 

Cilculau. 

IBOO. 

IRBO.               1            1890. 

1889.                    1890. 

ruoDd...  v«\«-- 

I'uUDdl 

35;  000 

i).i>ia 

Value.    PnundH, 

000       40.000 
180         B.OOO 

*38a 

050 

Ponndii. 

Valut.  Pound>.IViUae. 

25,000  i       4D0       30,000         ,'«0 
4.0UU  1       120         4.000         1-JU 

B.:iooi     250       o,:b«i,     25<i 

45,000 

WOO  1  50.000  1    (850 

ToUl 

43.300      1,010       48,300  j  1,110 

79.200  1    2.140,    83.200  1    2.190 

45.000         800  1  50.000  1      850 

SUMMAKV. 


Mallxt    ..-"!"! 

Pompuio 

Rock  bail. 

^bwpahi'sd   

lllvrr  perch 

tpuUL  mark>:rel 


i;.i:.iM  (;r»h»iwn. !!!;;!;""!   imIooo     iai 


SO.JWiO      3.493      T'unW .. 
52.400      2,938      T>:muiDB 

3SI.»(n    Zi.  728 


M.aOOl    1.388  '      58,3: 

a7,2  0  4HT.277  17,194,133  i52».»l 
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eS.—  TabU  »lioimi>g  t>s  parisheg  and  »peeitt  tht  yield  of  the  »hort  finheriti  of  Xouutana  in  1889  and  1890. 

HpM.i«. 

~"i88i 

XuugiyaLgj. 

I.John  Bsplist. 

1800. 

1B89. 

18B0, 

1688. 

1880.          j 

Pimnd.. 

VJue- 

Pound.. 

Viane, 

Fonnd., 

V.lno. 

Poand..;  V.lti<^. 

I,3lr0 
15.500 
140,0011 
1U8.000 

m808 
B,1!00 

« 

8.800 

»104 

2!  8110 
2,700 

151750 

•1X0 

2:748 
680 

30« 
1,860 

aeo 

3,187 
1,325 

a.  MO 

1,1!D 

3,000 
64^000 

»40 

3.100 
IS.  700 

8188 

2,300        $178 
2A.m          062 

I'^X^T^t:. 

_SjtS 

ii 

'034 

1.880 

IS 

8,300 

osa 

1,700 

id]  100 
8,500 

103 
1.S88 

,  i.Sai  :        107 

a.  000 

1.3B5 

era 

Trout 

3,  IPO 

30,U50 

^■ss 

67BH" 

1,000 
eIooo 

87^1      g 

380 

1,500 

100 

300 

3,  000         134 

4,500         103 

SSrJ°".::;:::;;::: 

ToWd 

5,712  1  108,275 

5.637 

403,150:16.300 

397.840 

15,357 

8p«l«. 

Kl.Cliarlei.                                         Jcffw.on. 

Orl™«, 

ISM, 

IHM. 

I88B. 

leoo. 

1888.                    1890. 

PuDlUlll. 

Vidue. 

Pound.. 

VJna, 
I3SD 

7Sa 

1,810 

Pouniii, 

12,  403 
1860 

I'dnnd*, 

T.loe. 

PoDuds 

14350 

144;  000 
10,200 

V.lae.  Pound. 
4,344  '2S3,  350 

TUne. 

IS 

453 

MIS 

2,880: 

BOO, 

4,140] 

2.^ 
2,050 
1,840 

3,600 

soisuo 

58,870 
7?;  170 

itjIboo 

45|ll00 

58.020 

80:200 
188,375 

47;  a» 

(2.407 
3,888 
1,2U 
3,BT7 
3,718 
1,887 

\^^X^^^^±:\ 

10, 400  '     i4n 

76,500,  1,510 
B<l,Mol  2,«W 

11,000 

s. 

10,860 

28!  800 
10,000 

as;  080 

bo:  800 
88,850 
1,800 
21,000 

1,800 

180 

i,i66 

100 

i 

4,600 

Si 

1:S 

1.233 

2.080 

3,700 

3,580 
8S0 

»,«» 

■IB 

18,183 

838 

188.  B61 

3,081 

m,4«T 

3,870 

6,000 
1CK900 

300 

l,0SO 
l,W.2 

4.000 

siito 

au 

sio 

3.KM 
"IS 

B.OOO 

■as 

3.600 

34*1 

4,1M 

IM 

1,120 

i| 

38.300 
347 

70,760   5,S4tOO0 

10|84T     828.*  800 
^150         1,800 

'KO        10,887 

g«yn«b--- 

xi.taii   1,380 

l.«» 

250 

1.000          17 

1,BW 

11,431 

2.500'         83 

3.700 

88 

^:::::::::: 

sisiMi)  i3,usi"|-ai3;«7¥ 

TROTBM^'Sifffi^ 

Speolea. 

SLB 

eniMd, 

lAfourohe. 

\m. 

1880. 

1888. 

IfflO. 

1889.          I         1880. 

Pounds. 

Value, 

Pound..  Value. 

Ptraiid..|  V.li»i. 

PoundiL'  Talae. 

Pound. 

Y.]n..Vonnd. 

8,100 
41.  UO 

365.000 

l.OM 

11.000 

10,000 

14,  M» 

si,ooo 

101.  HS 

so.  300 
H.OOO 

ao.ooD 
23,8ro 

43.300 

4s.aao 
meoo 

30.400 
14. DUO 
80,000 

1.023 

810 

1.WJ 
1.7H 

8,800 
40.380 

40haM 

453.437 
10,200 

liooo 

11,000 
MSM 
IS.  700 

M.SOO 

7!48S 

liooo 

BOO 

i.vt» 

3,078 

oism 
Lsao 

1.BM 
1.08S 

ns 

8.000         (IW 

150,000       3,000 
205.  OOD      S.  »0D 

USD 

OSO 

387 

5."  000 

30,*  008 
0.000 

75 

OSO 
370 

13.000 
30,650 
10.360 

Wao 

is 

380 

t>niiik  ftMh-wnlar.. 

aiooe 

820 
■0 

S.000 

15 

2.000 

« 

17.  SM 
3.000 

1. 218  '  21,  an 

S.400      57.  t» 
i.BOO       30,000 
1.490  '    IB,  DM 

liws  1    4i.7gS 
4.035       CI,  700 

^T^k^::: 

&'r.::.;;:::- 

40.000 

1,M0|    41.  TOO 

1.350 

43.ODO1  1.400 

45.300 

130,000 

i™  iii» 

1238 

80,000)1.300 

47.000 

Total 

i.ur,<n* 

«,i54 

i.aH,ua 

KLlSf 

1.170.000    tW,180    LI0e,0a);  68.803 

815.000 

j8-se 

817.  SM 

33.333, 
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I  in  1S3H  and  1890— 


Sp.de.. 

Tem.-b..im(., 
""  im.       "",           18W."" 
Po,.nd,.,V.l«.;Pou«,l..;v.la.. 

a!;lIlIo!       J5U        ^ISOO         375 

.i?;!!!!! '  1,410   JlliMoii.Mo 

i(.uoo  1     MO      B.«0(H     aio 

I-uuuila 

05!  000 

7;00« 
14.0011 

rsooo* 

4.OU0 

:io!  oa» 

48,500 

SI.  Miiry. 

«.' ^     1        iroo.'          ~  iM 

».    "i    ~  Vaw. — 

woo  '   10,000  1     «oo 

Puunila 

V.lue.  Pound..;  Value. 

►iioso  274;o86'|»6;iib" 

(SuiiDeiiiiu. 

aw        7,746 
via     18;  ^50 

450       35!u00 
19,  000  1  420.  000 

1,263  \    52:500 

589 

^"^"^h 

, ■ 

1,388 

flM).OOV.H;000     575!oUu1  7!  070 

1.113,CKW  «,IIOO    1.0«,3U0. 58.000 

IH.OUU  1      450  1    U.iW        4e-> 

furtlD. 

■ ■ 1 1 

TuUl 

2,«W,000  »1,<K5 

I,»4I).SU5  7»,<30-J 

rr 

34, WW  i,aiu.4oa|  ae.403  m«4o    4,i*so  274.080  1  «,iio 

8p«l«. 

Ibwi 

St.  <>Iartiu.                     1                     IlMriii.                      1 

1881). 

\m.                1890.        1       ISM.       1        iMO.      1 

P«und».  Vilue.  Pound..  Value. 

Pimnds. 

ValUB. ;  round.-  Valup.  .I^lund. 
•1,S30;     89,500  !  11,800  |»2.03S 

Value.  Pound.. 

Valne. 

Ctflah 

1S.000  j    1280 

17.500  :    »M0 

tl.MM)     98,850 

•1,850 

Sp«:l». 

Vent 
1888. 

Cuu.™. 

Ckuleti.                  1 

ISM. 

1880,               1             1890. 

1889.           1         1800.           1 

l'i...r.l9.IVahiB.  1  l'oundi...Value. 

Pound., 
as:  00.) 

ValUft  1  Pound.. 

V«lu^. 

P«mdt 

Value.  |Pound«.]vjn.. 

j             .    _. 

«;:■«.,      -JM 

45.000 

iwij  50.000  1    t8W 

1 i 

"■^     l.«10 

48,300  j  1,1.0 

78,200 

! 

1 

1 

SUMMAIIY. 


Sp.!.. 

WOio 

247,  371) 
1,170,000 

"'2:w:7i» 

i-,a.5oo 

28.i:i6fi 
34,150 
53.900 

l-JKloll 

'"■- 

ValuL-. 
W,099 

4«:ii)8 
8.510 

r:775 
1,1«) 

i,9M 
!>3,2»0 

I0:7U0 

W..Z 

Bnouo-^ah"."'::;: 

Catflah 

A  651:357 

Dram.rn.h.wabT... 

'?S:^ 

£S?St.' ::::::  ::;;:; 

351,887 

H~-'-~ 


5),  l.v.  .   Ulwi'llanecnia 
7.1)97  I   Stirln.p - 


58:x<3  I    1,54.1 
17,557,211  4H7.277    17,194,133  1528.  Wfl 
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FihhcrieH  by  apparatun. — Tables  (i3  aud  tii  exhibit  by  pariBlies  tbe  tjuautities  aod 
valut-'H  ol'  products  taken  with  each  of  the  principal  formH  of  apparatus  employed  id 
the  vesBel  aud  Hliore  fiHherie^  reH])ectively. 

CoDDideritig  the  vessel  flHberieH,  it  is  seen  that  seines  take  the  largest  quantities 
of  flnh  and  yield  the  great«flt  money  retumn,  tbe  principal  xpecieH  thus  si-cured  being 
channel  ba8K,  tmut,  Spanish  mackerel,  and  croakers.  Linei^  are  the  only  other  means 
of  capture  ibr  fish,  and  take  only  two  species — led  snapper  and  grouper.  The  aver- 
age value  of  tbese  fish  per  pound  is  much  less  than  the  cateb  of  the  seines,  so  that 
the  relative  difference  between  the  products  of  the  two  forms  of  apparatus  is  much 
less  than  the  value  of  the  catch.  Tbe  crustaceans  enumerated  in  the  table  were  also 
taken  with  seines,  and  the  oyst«rs  were  obtained  with  tongs. 

In  the  shore  tlsheries,  as  in  the  vessel  fisheries,  seines  are  the  most  imjturtant 
means  of  capture,  the  output  in  1890  being  about  11,000,000  pounds  offish,  crustaceans, 
and  reptiles,  having  a  value  of  over  *230,0O0.  BufTalo-flsb,  sheepshead,  trout,  catfish, 
and  Spanish  mackerel  are  the  chief  fiab  taken,  while  shrimp,  crabs,  terrapins,  and 
turtles  materially  enhance  the  income  of  the  seine  fishermen.  Lines  are  much 
more  extensively  used  than  iu  the  vessel  fisheries  and  securea  greater  variety  offish, 
among  which  catfish  and  trout  are  esi}ecially  important.  The  value  of  the  line  catch 
is  about  half  that  of  tbe  lisb  j>roper  taken  with  seines.  Such  minor  apparatus  as  cast 
nets  and  dip  nets  are  mostly  employed  by  semi-professional  fishermen.  Tbe  aggregate 
catch  in  1890  was  about  480,000  pounds,  chiefly  buffalo-fish,  catfish,  and  trout,  with  a 
value  of  about  $10,000.  Tongs  used  in  the  oyster  fishery  and  small  tr-aps  employed 
iu  tbe  capture  of  crayfish  comi>lete  the  list  of  apparatus  in  the  shore  fisheries. 
83, — TUh  $kiniii)tg  bji  parUhti  and  apparaltu  Ihe  yield  of  tht  pKnurl  Jialieriet  of  LouMatia  in  1S89  and  IS90- 


Al.pi«tiXK  ud  *pi»lea. 

JellbrHu. 

m7 

OrlesUB. 

1 

\m.              I« 

law 

IBM 

im. 

■"-  1 

Pcrandi 

VbIiw,  Poiindi 

Valne 

Pcmndi. 

a.M6 
■m 
m 

2,870 

Pnuida. 

S,«JII 
l.WW 

mIooo 

v«.™ 

'1 

J.B23 
2,  AM 

l'.082 
S.206 

Poinid. 

Value. 

r»ii». 

SkIiih: 

Its 

10.  TO* 

li 

£H.t)SO 

19.7110 

a02,J75 

30,  «3 

Lint*; 

'■ 

18.  BOO 

IBS 

IT,  ROD 

7,21B 

K».9K 

""^5"' 

in.881 

m.m  158,  leo 

«,«. 

i.9».a7* 
in.uoo 

ei,sio 

3.342 
!,840 

i.(l«8.0l7!«l.B91 

37,765 

*i,ioa   ao,3H 

11,0% 

Total 

ilnuidlut*] 

S.  148.379  W.M2 

2.a6.:i7[7o,B;(o 

37,  70,1 

1,40..  [a>,3M 

1,035 

sua.  Ml 

aWl    IfiS.tMl 

fi,.W 

a,flu.KO 

Ba.srj 

2.  ISO.  492 

Musa 

1,4W  1-J8,!W1 

1,035 
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6S.—Tahlr  tluiwiiig  Ihf  gidd  of  Ihr  r««e/  /«*«ne»  0/  L. 
I  Lafourcbe.  I 


Appuiituii  Hml  j«|ie(.'i» 


8h»i«hrad . . 
Hiiceilaiieoii' 


PooitdB.  I  Value.  Pounils. 


::;.T."...."4II,IKIU  |"l,7U5  1131,000 

1    »200"i~5ir5M"i^B0«"3STrais  IIS^MB  ]12g^«38 

I     ^      SLSvo  I  2,Me  4U!(.siG  ia,asi  i&w.oss 


lew. 

1800. 

1H». 

™. 

I'.,,,..d*. 

v^,.«. 

rcmndo.    Valur. 

sn";ii^™,'^d"."-::::: 

PDIUlds. 

VUliB, 

Pauuda.  I  VbIiw. 

"»i«l.h 

10;  Tim 
74;i.Ki 

34,0M 

»77B 

''i 

as 

13.260 
22,1150 

B;4ia 

6.000 
1.000 

10.300 

Oo,iou 

885 
2.118 
3.U15 
M;341I 
S4,0JCI 

=as 

7,.'.12 

2401600 

1178 
7,31l> 

388,600 

7,007 

811,807 
1.S42 

258,300 

7,aH 

gSS,"" 

i,a!G,iw 

11T.U0U 
MioOO 

2.70B,M6 

«7,3M 

a,*oi 

575 

4.8M 
21S-J5 

aeiyuo 

SflioiMI 
OI'J.BSO 

2,(i;u 
:i::MO 

a,7Tll.l40 
J,"LH»,9fib 

W,03B 

3,009, 4BB 
I.MB.OTII 

10D,BH5 
'iW,!^ 

grslvi.,::: 

<■■"■"""*■' 

UI«pUiidih.u<  H-h- 
Tirtnl 

64, — Tablr  ihowiHi/  by  parinhen  and  apparalHH  the.  yield  of  the  fkore  fiKhrrien  of  Xut 


AppaniQi  ami 

«i™l«. 

Sr  ■  ■■■ 

St.  TaniiiuiDy.                                     TancilialHiii. 

St.  J«ljn  BapliHt 

P<>nn<lB. 'ViiIUL-.   Puundi.  Value.  PriiiiulK.'Vuliii'.  INniiido.   VnluB. 
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5,600         275:    5,.100 
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|I1S 

i.iso 
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1.040'        52       liooo 
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51,325,   1,703     51,4.50 
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8,752 

080 

1.712 
71 

Lliu»: 
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SSli'.;:::: 
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Tot*l 

il'ioo        :^'<       h-xo\      72'      '5751       54        '700:       42 

12.0;:.         K4.''        12,100         847        I2.2.-|I)|         HS7  ,     I2.:HM           KItl 
000           .50             flSO           52  1           7:«  '           00             K2r.  |          02 

1S.1W.'.     l.3:»J       20.600  jl.3«a        20.2,l«l     l,K»|    31,120,     l.2«» 

58.315     3.HW|  50.190 

»,2I0 
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tU.~TahU  nhowing  Ike  yirid  of  the  th^e  JUkeriet  of  LouMaita  in  1SS9  and  «90— Continned. 
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64.~Table  ihoiring  the  yiild  of  the  ahore  fiaherin  of  £oii{iiaiia  in  18S9  and  UA?— Continued. 
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n'.aio  '     Kio 

14]  sou     lisSS 

fi'ii 

,  .-.,".1     'a» 

UOOO 

11 

li 

'iS 

2;07«' 
i:2T2 

1.283 

iaroiB 
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Lino: 

Calflnh 

SUvBT  perch 

IS.OOO  t       180 
20,i«10>      :i6( 
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The  shore  industries. — The  shore  fishery  industries  of  Louisiana  are  extensive. 
They  comprise  the  wholesale  liandling  of  fresh  fish  and  oysters,  the  drying  of  shrimp 
and  fish,  and  the  canning  of  oysters  and  shrimp.  In  the  two  following  tables  figures 
for  these  trades  are  given ;  in  order  to  avoid  the  exhibition  of  private  business  inter- 
ests, it  has  been  necessary  to  present  the  information  in  a  more  condensed  form  than 
would  otherwise  be  done. 

Table  65  shows  the  extent  of  the  fresh-oyster  trade  and  the  canned  oyster  and 
shrimp  industry.  The  twelve  firms  engaged  in  1890  employed  335  persons,  to  whom 
$67,900  was  paid  in  wages.  The  amount  invested  in  the  business  was  $212,950.  The 
total  quantity  of  oysters  handled  was  189,895  barrels,  the  cost  price  of  which  was 
$250,701.  From  this  amount  287,336  cans  were  prepared,  for  which  $34,699  was 
received,  and  the  remaining  portion  was  sold  fresh  for  $342,164,  gi\ing  $126,162  as 
the  gross  profits  of  the  oyster  trade.  From  the  1,153,469  pounds  of  shrimp  handled, 
447,738  cans  were  prepared,  the  difference  between  the  buying  and  selling  being 
$42,934.  The  total  value  of  the  oysters  and  shrimp  after  passing  through  the  hands 
of  the  dealers  was  $454,401,  which  was  $169,096  in  excess  of  the  price  paid,  the  latter 
sum  therefore  representing  the  gross  profits. 

The  principal  features  of  the  wholesale  trades  in  fish  and  shrimps  are  given  in 
Table  66.  Of  the  9,592,230  pounds  of  products  handled  in  1889,  2,936,000  pounds, 
valued  at  $23,885,  were  shrimps;  and  of  the  9,847,847  pounds  handled  in  1890, 
2,456,000  pounds,  worth  $19,905,  were  shrimps.  These  were  dried  and  sent  to  San 
Francisco  for  the  Chinese  trade.  In  1889  the  dried  shrimp  had  a  weight  of  346,000 
pounds,  valued  at  $73,658,  and  in  1890,  293,600  pounds,  worth  $62,042.  There  is  also 
a  small  business  done  in  drying  such  fish  as  trout,  redfish,  sheepshead,  and  pompano, 
the  quantity  so  utilized  being  98,875  pounds  in  1889  and  95,400  pounds  in  1890,  the  cost 
value  being  $989  and  $954,  respectively.  The  resulting  quantities  of  drie<l  fish  were 
34,500  pounds,  worth  $4,240,  in  1889,  and  32,160  pounds,  valued  at  $3,860,  in  1890.    * 

65, — Table  showing  the  extent  of  the  wholesale  oyster  trade  and   the   canning  of  oysters   and  shrimp  in 

Louisiana  in  1S89  and  1890. 


I>e8ignation. 


Kamber  of  flrniH 

Number  of  emj>l(>y  ('-a 

Valne  of  property- 

Casl)  fapiial 

Wa)(eH  paid 

Oyateni  handled barrels . 

Value  paid 

Value  of  ojHters  sold  fre«h 


1889. 


12 

$104.  (XM) 
$10:J,  ()00 
$74,  :p<o 
210,345 
<!2.'n,32:< 
$322,  397 


1890. 


12 

:«5 

$108. 750 
$104.  2(M) 
$1)7.900 
189.8a') 
$250, 701 
$342,  1(U 


Dosi^Dation. 


OysterH,  canH  prepared number. 

Value  rtMMMvwl 

Shrimp  handled |M>und8 . 

Value  )tuid 

CauH  prepart^d uiiml»er. 

Valu««  re<reived 

Knhaucement  in  value  of  products. . 


1889. 
492,102 

1890. 

287.  KMJ 

$52,930 

i34,tftf9 

951.  738 

1,153,400 

$2H.  285 

$34,604 

3715.  672 

447,  738 

$«5. 843 

$77. 5:w 

$181. 502 

$160,096 

06* — Table  showing  the  extent  of  the  wholesale  fresh -fish  and  shrimj)  trades  of  Louisiana  in  1889  and  189C 


Denignatiou. 


Number  of  firms 

Numlier  of  employes 

Value  of  property 

Cash  capital ' 

Wages  paid  

Produi'ts  handled imunds . 

Value  paid 

Value  received 

Enhancement  in  value 


1889. 


18 

120 

$113,400 

$73.  300 

$36,  672 

9. 5§2.  2,30 

$3:i4.  533 

$518.  532 

$183,999 


1890. 


18 

125 

$116,325 

$78.  300 

$37,264 

9.847,847 

$3&3.  026 

$550,  591 

$186,965 


Vf^F15^HeSfES  OF  TBIAS, 

fh^ffftaph/y  of  fM  r^potd. — T>i#'.  iMnknX  #/f  Texan  prewnoitfi  features  differing  from  any 
r/ilifrf  fff  fii*?  (hilf  HUit4'M.  AUiuptd  IhTfmffhfmt  ItM  entire  length  it  bi  bwdered  bj  a 
H4€fiim  4ft  l#iw,  windy  inlands  i%nt\  fiefilnntiJaii,  the  GnJf  «de  rjf  which  forms  a  Terr 
r4',i(ui(ir  nhitm  line,  whii^ti^  \fefi^uuiufc  at  Habirie  Lake,  extendi  in  a  southwesterly 
dir#'4?Moii  f/;  ^J^/rf/im  ChriMti,  and  thenee  in  a  Hoatherly  direc^tion  to  the  Rio  Grande. 
fiuiimrwm  \myn  mu^tr  f^etweefi  the  rri^Mriland  and  the  iMlands^  the  most  important 
\H')uf(  iU^lvtmUrtif  Mata^^orda^  KnpMtn  Hant^i,  Aranna^,  Corjms  Christi,  and  Lagona 
Mfuim,  Tln5  tUfproxUnaUi  leii^h  of  the  cAtmi  line  of  the  State,  including  the  inden- 
UiUoun,  in  2,ifU)  uiiU*M.  lU^niAeH  the  Sabine  and  liio  Grande,  which  .streams  form  the 
t'4fiit^U%\  bonndarieM  of  the  Ht»ti%  there  are  other  important  rivers  which  enter  the 
Otiir  of  Mexl(?o  OH  Mii5  ^lioteM  of  TexaM.  The  largest  of  these  are  the  Neches,  Trinity, 
Wnmtn^  ('olormlo,  OinMbilnpe,  and  Sixm'A'M, 

The  prln(;lpal  eltles  an^l  t^>wns  along  the  coast  are  Sabine  City,  Galveston,  Mata- 
l(oi'<la,  Hahiria,  I'ort  Lava4'.a,  It<M',kport,  and  Corpus  Christi.  The  islands  and  penin- 
MiihiM  whl<'h  nkU'i  the  shores  are,  as  a  nile^  unxKjpulated,  the  only  noticeable  exceptions 
\h*\u^  (talvcst/on  Ishuid,  on  which  the  city  of  Galveston  is  located,  and  Bolivar 
I'Mfilnsuhi,  whh'Ji  r>oniahis  a  few  hundred  people.  On  the  shores  of  all  the  bays 
t'hMre  are  a  few  settlenienf/S  of  (uittle- raisers,  fishermen,  etc.,  but  it  is  only  in  Galves> 
(4in,  MaiaKorda,  Aransas,  anil  (Jonpus Christi  bays  that  the  population  is  large  enough 
liinl  the  traimp<irtaMon  fru'llities  sufficiently  g<M)d  to  support  important  fisheries. 

Importamw  of  ilw  Tejpan  Jinherieu, — The  rank  of  Texas  among  the  Gulf  States  is 
I'onrMi  In  the  \U\\\\  of  persons  engaged,  fourth  in  the  amount  of  capital  invested, 
and  Mih'd  In  tln^  value  of  the  products.  As  shown  in  Secti<m  I  of  this  report,  the 
development  <d'  the  fishing  Imlustry  in  this  State  since  1880  has  been  phenomenally 
'ItM'ge,  the  ininiber  of  fishermen  and  shoresmen  having  increased  112.48  per  cent,  the 
eiipltal  fi52.0ri  per  (hmiI,  and  the  value  of  the  catch  143.05  per  cent. 

The  oidy  fishery  products  which  are  of  actual  or  relative  importance  are  three 
llsli  (trotit,  n^lfish,  and  sheepslieml)  and  oysters,  the  value  of  which  is  more  than 
fiuir  fitths  ilu^  l4)l4il  yiehl  of  tlie  State.  Tlie  fisheries  for  these  and  other  species  are 
(MVpable  of  gitnM.  tievelojmient,  as  the  natural  fishery  resources  of  the  Texas  coast  are 
hilly  as  IHviUMible  »v«  those  of  any  other  Gulf  State.  The  possibilities  of  the  region 
l\u'  oystiM^piHHlttiMton  ami  oynter-eulture  are  beyond  present  calculation.  The  chief 
disadvantagtm  with  which  the  fishing  interests  now  contend  are  the  poor  facilities  for 
tnnmiHirtation. 

fV»Hf/t»HW  <fMf*>f*W. — Four  tables  are  first  pi^esented,  which  show,  in  a  general 
wa,v»  the  extent  of  the  eommertnal  fisheries  of  tlie  coastal  waters  in  18^  and  1890. 

Ki^mi  the  first  t4Ude  it  will  be  s^hmi  that  1,277  )>ersons  found  employment  in  eon- 
uwtlon  with  the  fisheriivs  in  l8tH>,  of  whtun  84  weiv  engiVgtHi  on  vessels,  1,032  in  the 
IhhU  or  shori^  fiHherii>s,  jwid  ItU  in  the  shon>  industries  relates!  to  or  dependent  on  the 
fishing  busiiuvHs. 

The  dttUMvnt  uatioiudttitxs  represent^Ml  in  the  Texas  fisheries  jvre  shown  in  Table 
iis\  The  gt^>4M  pn^|H>iuiemuee  of  white  Americans  is  notew\>rthy,  and  strongly  eon- 
ti'i^^t^^  with  lA^uisiami.  The  nuiidnxr  of  tH^lor^nl  fishenmMi  is  small  as  ixmipared  with 
other  Stat^vH  of  this  j^e^^tioiu  The  largtvst  foreign  elenu^nt  is  tYxMu  the  cinin tries  of 
s\mthevu  Kuix^hs  ohiell^*  Ual>\  S|>aiu,  luid  Tortugal. 
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The  third  table  of  the  series  gives  the  number  and  value  of  vessels,  boats,  and 
apparatus  used,  and  the  value  of  the  shore  property  and  cash  cajiital  required.  Only 
19  vessels  were  employed  in  1890,  a  much  smaller  number  than  is  found  in  any  other 
Gulf  State.  The  value  of  these  and  their  (mthts  was  $29,710.  The  814  boats  engaged 
in  fishing  had  a  value  of  $101,570;  many  of  these  are  rigged  craft,  but,  being  under 
5  tons  burden,  and  not  documented,  are  properly  classed  as  boats.  The  apparatus  of 
of  capture  had  a  value  of  $23,951,  three-fourths  of  which  sum  was  invested  in  seines. 
The  shore  property  and  cash  or  working  capital  amounted  to  $103,891.  The  total 
investment  in  1890  was  $319,122,  an  increase  of  $62,691  over  the  previous  year. 

The  productof  the  Texan  fisheries  in  1889  was  7,357,800  i)ounds,  valued  at  $297,258; 
and  in  1890,  7,959,400  pounds,  worth  $313,832;  the  increase  being  chiefly  due  to  the 
augmented  output  of  oysters,  which  are  the  principal  object  of  fishery.  More  than 
two-fifths  the  value  of  the  catch  represented  oysters.  Trout,  channel  bass,  an<l  sheeps- 
head  together  were  worth  nearly  as  much  as  oysters.  Over  1,000,000  pounds  of  each 
of  the  two  first-named  tish  and  nearly  800,000  i>ounds  of  the  last  were  taken,  the 
catch  of  these  species  being  larger  than  in  any  other  State. 

67. — 2'able  of  persons  employed. 


How  ougaged. 


On  vessels  flHhing 

On  vessels  trann|>orting 

In  sbore  fisheries    

On  shore,  in  tish-houses,  etc. 


1889. 


Total 


59 


1,017 

i:^ 


1,211 


1890. 


73 

11 

1,032 

161 


1,277 


(}S. —  Table  ahowing  the  nationality  of  persons  engaged  in  the  fisheries. 


Vessel  flsher-  I    Shore  fislier- 


Nationalities. 


American,  white 

American,  colored 

Italian,  SpaniHli,nn<{  Porttigiiese 

German 

Mexican 

Norwegian  and  Swedish 

Others 


men. 


1889.       1890. 


49 


5 
1 


Total 


59  . 


73 


5 
2 


men. 


1889. 
H80 

:m) 

56 
4 

13 
2 

32 


84        1.017 


1890. 


890 
30 
58 

4 
12 

3 
35 


Shoresmen. 


1889. 


1.032 


124 

1 

148 

1     2 

3 

3 

3 

6 

7 

135 


161 


Total. 


1890.         1889. 


1890. 


. 

1 

1 

1,053 

1,111  ' 
30  1 

63 

66 

5 

6 

16 

15 

2 

3 

42 

46 

1,  211 

1,277 

69. — Table  of  apparatus  and  capital. 


Designation. 


18K9. 
No.       Value. 

$8,8a5 


No. 


1890. 
Value. 


1 


Vessels  Ashing 15 

Tonnage 132.69    

Outfit I    2.400 

Vessels  transporting 

Tonnage '    88. 17 

Outfit I 

Boats 803     99.W5  '        814 

Apparatus  of  capture—, 
vessel  fisheries: 

Seines 11       1.650  14 

Turtle  nets 20  200  20 

Tongs 13  85  14 


18  ;  $10,705 
152.59    


3.005 
15,000 

"  i.ooo 

101.  570 


2.100 

200 

91 


Desi^ation. 


I 


ApparatUH  of  rapture — 
snore  fisheries: 

Seines    

Tuitle  nets 

Cast  iH'ts 

Lines  

Tongs  

Miscellaneous 


1889. 
No.       Value. 


119  $14,330 
182  1, 830 
303  ,     1,028 

570 

373  I    2,449 
I        818 


Shore  property i  82. 741 

Cash  capital 39, 500 


Total 


256,431 


1890. 


No. 


122 
186 
315 


383 


Value. 


$14. 750 

1,872 

1,070 

540 

2,515 

813 

110,  391 

53.500 


319, 122 


I7i 


iifM^KTTV     >V    THK      'V{TH;>    ^\T9J^    FDtH   •  OMJiliieiiOM. 


rA-^r-rtAr  'n/' 


4^iM<»it, 


Kf  f##»fNfr 

Cit^fift  . .    . . 

PVmntUm 


'Wr  f^  trnfUh^U. 


'.mm. 

:« 

P^«nMnl 

•f..ilif 

3- -|«» 

r.^. 

5t  JRW 

«I.  :2r 

i4  js; 

:.  .155 

'p*.nlll 

.-.28 

IJ^  >1IW 

::> 

La.v4M» 

HSil 

'JT  .'/» 

4.  <M» 

«k.«» 

I.->DM 

\  om  ;i®; 

»..»• 

:.  107  .Ml 

«r.  JMB 

'!  l^r 

1.^*4 

^:Sln 

±su 

i<#r4ti» 

•1  jsr 

13.  Ml 

^-utt 

i..»^ 

m 

4. 'Ml 

HA 

i»  -.rr. 

>  vni 

niiL«m 

.i.^es 

«<1E^ 

l.HSS 

■m.  >iMi 

T.^4 

fl  /^W 

J.<«M 

«.4Gfl 

iTTII 

frt  410 

I. -HIS 

.lZ.4li0* 

L  lAI 

2  -.^ 

<r. 

i'WH 

«»  ' 

3«.  rr,** 

i.rtwi 

•JS.'*®! 

!.  Jtt4  , 

7w».r» 

2ft. -ia» 

7TM.  *» 

Til.  *n 

r2  j« 

.-»» 

Itl  -UM 

.■»t3  t 

a^n^  . 

I  -iSA 

k.<4m 

140 

\^  xm 

!HS^ 

25,«1IW 

I,  lU 

%tni4 

f»ft 

'.)  iwm 

UH 

\jr,n.  iiw 

4I»  ICt 

I.  rjA.  4^ 

47.>«4 

i'?r>  iiw 

<(  .!») 

IH4. 1)^ 

rt.  744^ 

1..".^  j*i»> 

n(.  nwi 

txrwfi.  rtflu 

127.  'jm 

»V«>  nw 

r,  <w» 

icm. /«M 

.><W5 

a»v  iflrt 

7.  .Vrf; 

IT.*;.  *w 

."s  «rm 

:*♦,  7W> 

4.<Mr» 

n.  jno 

ur^ 

f/n,  ViS 

».  WW 

rii<i.(vm 

d.345 

raw.iwv 

7, 901. 405 

3U«2 

tAlk^iA, 

yiMiHt  iff  fffi  thi^  imff*  (ft  /rllN^f  iwUmtHiUmn^  whUth  aU'  Ufterf^$ftfA  in  the  conmif^reial 
tinhi^Hf^n,  ^tiu^m^f  Ui  iiu^ir  H4iftf(mphim\  ittAit^  tH^ipnniriK  mi  the  ea«t,  are  Jefferson, 
I'^hfiiUhlsfn^  Onh^mhfhf  MfW^/^fflw^  Miifii^imhi^  0»lhmiii,  liefn^o,  Aran8a»,  Nueces,  and 
t^mtihHfft,  iu  tUf^  iUrm  fiiUn¥fiuu  i/kltU^t^  fh^  f^xiMUi  of  the  fiNhing  indastry  in  each 
OdiiUiif  in  nhff^U,  Tff^  fiinwUn^Ui  \Hfn\tUfU  o<^^tipied  by  (^alveiiton,  Aransas,  and 
titiN4*n  NiUldUm,  hi  wlih'h  im^  IIm^  f/own^i  of  Oalvi^Mt/on,  li4M'J(f>ort,  and  Corpas  Christi, 
\fi  tiUh  (if  lUh  uumii  luti4^¥fiiriUy  fsnUWiUUtun  inmlo  by  (he  tableft.  Under  the  heads 
''(^ImHM'Ii^m  Uif  ii{HmmUm^*  mmiI  <<'riM«  vimm^l  and  n\un'i\  fi«iiorieH "  additional  features 
(if  flM'  HiiUiip  IImIumIi^m  Mhl  MhoWlL 

/  r      hihlt*  nhmi'^Hft  hft  Ntiiiilhn   ihfi  niirnhM'  af  pHUnn^  fimployrd  in  lh(^ fluht^ivi^  of  Texas  in  1889  and  1890. 


(*MII(lll(«M. 


IJrtlH'niH 


In  viiNNi*t  ^Nttt1^l««f(. 

lit  Nliiih« 

IfiRU. 

IRIIO 

IM 

5W 

t 

Im 

4nn 

T4 
«!1 

i» 

^T 

nv 

:<:i 

nW 

^w 


n 


\  \s\\ 


1R90. 


5» 

44t 

T4 

m 
\\\ 

n 


OttN 

liom. 

Total. 

IIJMIP. 

1890. 

1889. 

31 

59 

523 

74 

at 

70 

20 

175 

16() 

36 

1.211 

1890. 

34 

59 

550 

74 

66 

73 

20 

190 

175 

36 

m 

85 

8 

8 

.17 

92 

2 

41 

25 
2 

i:»5             161 

1.277 
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72. — Table  ahotnng  by  coHnti4i8  the  apparatus  and  capital  employed  in  the  fisheries  of  Texas  in  1S89  and  1890, 

Brazoria. 


DeaignatioD. 


Jefferson. 
1889.        i       1890. 


No. 


Value.  Xo.  Value. 


•  Vessels  flBhing 

Tonnage '. 

Outfit 

Vessels  transporting. 
I         Tonnage ; 

Outfit I 


I  Boats 

Apparatus  of  capture, 
vessel  fiHheries : 
Seines 


10 


Chambers. 

1889.  1890. 

No.iValuo.  No.  Value. 


$400 


Apparatus  of  capture, 
snore  fisheries: 

Seines 

Cast  nets 

Lines 

Tongs  

Miscellaneous — 

Shore  property 

Cash  capital 

Total 


2 
27 


200 
:J5 
70 


56 
811 


10 


2 
30 


$400 


200 
95 
70 


61 
826' 


58   $6,035 


8 
9 

24 


875 
35 
30 

160 
75 


58   $0,635 


8 
9 

24 


875 
35 
30 

160 

75 


Galveston. 
1889.  I  1890. 


1889. 


1890. 


No. 

o 
12.93 


452 


61 
74 


Value.     No.     Value.  No.  i  Value.  No. 
$735 


$680 


2 
12.93 

330    330 

1  15,000 

88.17    

....  1,000  |.... 
450  '  51,360     73 


188 


7,810  ;....    7.810 


51,440 
300 


6,800 
275 
235 

1.2.50 
600 


300 


62  6, 925 

74  275 

1  2.35 

186  1. 240 
600 


50.600 65,700 

20.000 30,000 

1.32.565    .....T  173,645 


10 
12 

30 


$8,295 


1,100 

45 

35 

202 

100 


73 


Value. 


$8,295 


9.777 


10 
12 

30 


• 


1,100 

45 

35 

200 

100 


9,775 


Designation. 


1889 


Matagorda. 

I      1890. 


No.  Value.  No.  Value. 


Calhoun 
1889.       1 


No. 


!  Vessels  fishing 

Tonnage 

Outfit I 

BoaU 49  $6.87'> 

Apparatus  of  capture- 
vessel  fisheries :  ' 

Seines 

Turtle  nets 

,  Apparatus  of  capture —  i 

shore  fisheries : 

!         Seines ,    3        300 

Turtle  nets 


51 


CastneU 15,        50,15 

Lines ' :         5    . . . 

Tongs 39  I      254     42 

Miscellaneous,  includ- 1 
ing  spears ■ 


1890. 


Value.  No.  Value. 


$7,800 


300 


38   $6,775     40   $6,690 


200 


Refugio. 


Aransas. 


1889. 
No.  Value. 


1890. 


No.  Value. 


12  r2.135 


50 

5 

273 


Shore  property 
Cash  capital . . 

Total  . . . 


7,484 


8,428 


15 
39 


50 

5 

253 


2  ; 
i5" 
42 


200 


.50 

5 

273 


12  $2,350 


3 
25 

7 


i.a50 

\,  .500 
9,  8.33 


1, 050 
JIJ500 

9.768 


450  I     3 

2.50  ;  25 

25       8 

10  .... 

25       4 


5 


4.50 
250 

29 
5 

25 


1889. 


1890. 


No.  Value.  I  No.  'Value. 


4  $2, 600 
43.88, 


...f      975 
6011,655 


4       600 
20       200 


6 $3, 725 

60.62; 

....    1,340 
6411.065 


20' 


900 
200 


2,900  1.7'..    3,114 


18   2.705         20   3,000 
150   1,500  I     155   1,550 


38 
25 


135 

42 

50 

■  •  •  ■  • 

1.50 

25 

25 



12.  910 

6.000 

39.505 

151 
25 
150 

20 
25.440 
10,000 

57,566 


Designation. 


Vessels  fishing 

Tonnage 

Outfit 

Vessels  transporting 

Tonnage 


Nueces. 


1889. 


1890. 


No.      Value.  |    No.      Value. 


Cameron. 


Total. 


1889. 


No. 


9  '  $5, 550 

75.88  i 

1,095 


Outfit. 


Boats 

Apparatus  of  rapture — 
vessel  fisheries : 

Seines 

Turtle  nets 

Tongs  

Apparatus  of  rapture — 
shore  fisheries : 

Seines 

Turtle  nets 

Cast  nets 

Lines 

Tongs 

Miscellaneous,  in- 
cluding spears... 

Shore  property 

Cash  capital 

Total 


34 
5 

"n 

10 
"8,5 
'26 


4.570 


10  :  $6,  .100 

79.04    

1, 335 


750  , 
I 

"'85' 
1.500 


39  ;     5,830 


6 
14 


Value. 


1890. 


1889. 


1890. 


No. 


Value.       No. 


15 
132.69 


265 

30 

130 

10 


10 
90 
26 


1,500 


$1, 165 


17  .  $1, 145 


200  I 

80 

6.3 
100 

25 

515  ' 


2 

6 

20 


200 

72 

60 
100    . 

25  I 

3  ;. 
520  i. 


803 


11 
20 
13 


119 
182 
303 


Value. 


No. 


Value. 


$8,885  18       $10,705 

152.59    

2.400    3,005 

1         15,000 

88.17    

1,000 

101, 570 


99,945 


814 


373 


1,650  I 
200 
85 


14.  .330 

1,  8.30 

1,028 

570 

2,449 

818 


14 
20 
14 


122 

186  1 
315  1 


383 


2,100 

200 

91 


14,750  I 
1.872 
1,070 

540  I 
2, 615  ! 

813 


17,610  ' 17.620 

12.000    .12^000 

43,595! 46,06.5; 2,151    2,125    256.431, ;    319.122 


82.741    1    110,391 

39,.50O    !      53,500 
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'.  Yalve.  Ponuda.   Value 


1&  Mw      nu 


KiuifipHni.  n 


tiiia|iuM«,  n 
ftuuhUi  HUi 

Trwil  . 


XS  ;      «.IM£ 


«.Mu  u.Tao  •Tw.sw  izi.s 


;,'PounAi.  Valoe.  Pan 


SU.HIU  i  S.tta  I  «>,«&     2.M4  '' 


V&      1>,MS 


s,twl 
ne! 

H.JH 


i«,tw  .txii,«M  {ID,  aw 


B.US 

,  i.oce 
i.ie; 


M,»M     l»,Stt 


20,  l» 

«.Toa 

ISS.IM 


73. — Table  ihitiHng  by  c 
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IN  tin  and  ipecif  the  gietd  of  the  fiiheriet  of  Texat  m  18S9  and  JSA>— Continued. 


Spectci. 

Pounds 

,,S 

41,  Tia 

1,8M 

4,:fM 

Hsfu 
2§0 

i,SM 

4B 

■lo. 

A>««.,                      1                        Na. 

«., 

1 

1888. 

iwo. 

1880. 

ia»,        1 

PoBirfa, 

V.lm,. 

Pd 

nndii- 

V.Jn«. 

Pound*.  |ViiliiB. 

Pound.. 
S.72S 

Tiaoo. 

Pound. 

Vilna. 

i: 

B,357 
3Z1,28S 

a!  632 

Il«         7„. 

« 

fZ 

'!!S 

gSS,-..-"":.:: 

1,880 

"■a 

1,0(13 

MO 

398 

5.43S 

CbuiK)  Usa 

43.142 

'i 

16? 
183 

3«a.8&8 

18,000 

5o]a» 

28,870 

Vgig 

i:iaa 
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Tkf.  vfjuel  and  nkore  fitherien. — The  nnmber  of  vetwels  employed  in  the  fisheries  of 
Texan  in  mnch  leflM  than  in  aiif  other  iin\f  State,  ah  Hhown  in  Table  2,  althoagh  in 
IHWl  the  valne  of  the  prodnctn  of  the  v^mmH  fisheries  sarpaane)!  that  of  Alabama.  In 
the  rollowinK  table  the  yield  by  veHHelu  irt  given-,  in  1891)  thi.i  amoanted  to  984,100 
[lOiindfl,  valned  at  tM,227,  (lonflinting  chif^fly  of  channel  bass,  sheepshead,  tntat,  and 
oy«ters,  the  flrHt-riamed  species  being  the  most  important  single  product. 

The  valno  of  the  fihore  fisheries  is  about  eight  times  that  of  the  vessel  lisberies. 
Tlie  most  important  objeete  of  capture  are  tn>at,  channel  basH,  sbeepshead,  and  oys- 
ters, the  last  being  by  far  the  most  valuable. 

The  men  and  property  devoted  to  the  vessel  and  shore  fisheries  have  been  shovn 
neparntely  In  previous  tables;  the  exposition  of  the  extent  of  each  of  these  branches 
Is  therefore  made  complete  by  the  presentation  of  Tables  74  and  1~>,  which  relate  to 
the  produtits.  Under  the  caption  *' Fisheries  by  apparatus,"  certain  other  data  are 
also  given  for  the  vettsel  and  shore  fisheries. 


74.—TahU  ilxiwing  hn  .v 
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3,183  and  1890. 
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75. — Table  gh(ywiag  by  eoanliei  and  ipecieg  the  yield  of  the  $lu)reft*herie»  of  Texa»  in  1889  and  1800 — CoDtiuued. 
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The  fisheries  by  apparatus. — In  the  vessel  flaheries  of  Texas,  the  only  kind  of 
apparatus  used  in  taking  fish  is  the  haul  seine,  wliich  is  also  employed,  in  a  ino<litled 
form,  in  the  eaptui-e  of  turtles.  The  only  remaining  product,  the  oyster,  is  obtained 
vith  tongs. 

In  the  shore  fisheries  there  ie  a  greater  variety  of  devices  of  capture,  and  the 
following  tabular  presentation,  showing  the  innwrtance  of  the  diflfereut  appliauees, 
possesses  interest.  The  haul  ncine,  wliicli  seems  to  bo  well  adapted  to  the  waters  of 
this  region,  takes  larger  quantities  of  fish  than  any  other  apparatus.    In  1890, 
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2,818,900  poands  of  fiah,  wortU  ^122,293,  were  obtained  in  this  way,  besides  shrimps, 
crabs,  terrapintt,  and  turtles.  The  priuripal  species  of  fi^^h  c^iiglit  are  trout,  channel 
bass,  and  slieepshead.  Liues,  In  1890,  took  202,400  pounds  of  lisii,  valued  at  $8,595, 
besides  a  portion  of  the  yield  uf  urabs.  The  fish  caught  in  largest  quantities  in  this 
way  were  catfish,  Jewtlsh,  channel  bass,  trout,  and  slieepshead.  Cast  nets  are 
sparingly  employed  in  the  (capture  of  shrimps  and  a  lLmit«d  number  of  species  of  fish, 
the  most  important  of  which  in  mullet.  The  aggregate  yield  of  llsb  by  this  means  in 
1890  was  only  88,.'»00  pounds,  haviug  a  value  of  $3,43U.  fjpears  are  employed  in  a 
number  of  counties  in  obtaining  flounders,  of  whic  J  07,000  pounds  were  taken  iu  1890, 
for  which  the  fishermen  received  $3,200. 


76. — Table  nhouiing  by  o 
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76,-^Tabie  nhowing  by  vountien  and  apparatus  the  yield  of  the  sh^re  fisheries  of  Texas  in  1889  and  1890 — Cont'd. 
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The  thore  fishing  industries. — The  extent  of  the  wbolesiUe  flab  and  oyster  trades 
and  of  tl)e  turtle-oitniiiiig  Industry  of  Texas  ia  showu  iu  Table  77.  Tbirteen  firms, 
located  at  Oalvestoii,  Matagorda,  Corpus  Ohristi,  Lavaca,  Aransas,  and  Point  Isabel, 
were  engaged  In  1800;  theie  employed  161  persona,  had  shore  property  and  cash  cap- 
ital worth  •161,000,  and  paid  $33,200  in  wages.  The  products  baudled  cost  *260,705 
and  when  sold  brought  1426,060,  the  enhancement  in  value  being  $166,345,  a  sum 
representing  the  gross  profits  of  the  trades. 

77>—IkUt  iM*w(Hf  tht  wh»laMt«  ogiUr  and  jliA  IntdM  anH  (Mrib  MnMJnjf  of  Texa»  in  18S9  and  1890. 
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4-REPORTON  A  COLLECTION  OF  FISHES  FROM  THE  ALBEMARLE  REGION 

OF  NORTH  CAROLINA. 


BY   HUGH    M.    SMITH,    M.    D. 


INTRODUCTORY  NOTE. 

In  the  summer  of  1888  the  IT.  S.  Pish  Commission  conducted  an  extensive  investi- 
gation of  the  fresh-water  streams  of  the  Alleghany  region  of  North  Carolina,  Virginia, 
and  Tennessee,  with  reference  to  the  lish  occurring  in  the  different  river  basins  of  that 
section.  Professor  Jordan,  under  whose  direction  the  field  work  was  accomplished, 
has  published  a  report  on  the  results  of  the  explorations*. 

The  inquiry  in  North  Carolina  was  very  complete  and  comprehensive  for  the 
region  specified;  but  by  referring  to  the  report  cited  it  will  be  seen  that  a  large  portion 
ol  the  State,. extending  from  the  coast  to  the  Piedmont  region,  so  called,  and  embracing 
many  thousand  square  miles,  was  not  included  in  that  investigation,  nor  is  it  appar- 
ent that  others  have  examined  the  fresh  waters  of  this  area  with  reference  to  the  fishes 
inhabiting  them.  In  this  territory,  therefore,  it  was  conceived  that  any  ichthyological 
work  would  be  of  interest  in  itself  and  also  valuable  as  a  supplement  to  the  inves- 
tigations of  the  upper  courses  of  the  important  rivers  debouching  into  the  lowlands. 
Accordingly,  in  April,  1892,  the  writer  was  instructed  to  make  an  examination  into 
the  fish  life  of  this  region,  acting  under  instructions  from  Mr.  Richard  Bathbun,  who 
is  in  charge  of  the  scientific  work  of  the  Commission. 

Only  a  brief  time  (*ould,  at  this  period,  be  devoted  to  this  work,  and  it  was  decided 
to  restrict  the  inquiry  to  Albemarle  Sound  and  its  tributaries,  with  a  view  to  make 
the  collections  in  that  hydrographic  basin  as  complete  as  possible,  rather  than  cover  a 
wider  area  less  thoroughly.  The  possibility  of  making  collections  at  this  season  was 
something  of  an  experiment;  it  was  not  known  that  the  condition  of  the  water  would 
I)ermit  the  capture  of  those  smaller  forms  about  which  we  have  the  least  information; 
but  it  was  thought  that  certain  features  of  the  fauna  could  be  better  observed  than 
at  other  times,  and  that  some  light  might  be  thrown  on  the  presence  and  movements 
of  the  local  fishes  immediately  after  their  emergence  from  their  winter  habitat.  An 
opportunity  was  also  afforded  to  inspect  some  of  the  noted  shad  and  alewife  fishing 
stations  of  this  region. 

*  Report  of  Explorations  made  during  1888  in  the  Alleghany  Region  of  Virginia,  North  Carolina, 
and  Tennessee,  and  in  western  Indiana,  with  an  account  of  the  fishes  found  in  each  of  the  river  basins 
of  those  regions.     By  David  Starr  Jordan. — Bulletin  U.  S.  Fish  Commission,  1888. 
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t>.^i 


P^Urtyt^  Of  y^t  ff  >rrw/  ^xTfj^  ft^h  co!!aoaw>5f. 


/ktf0^>'i^f^i^  ^mf94  m  «)m4  ft/^  !^ji^  niMr  tar^i^t  ^ii^MMtai  !m4 j <«^ firv^iit  w:ik&»  nLS&tf^  world, 
'^$f^  H  M  't'^nfti^fr^f/  Itli^  U$$%i^si^  04  t%t^,  kind  'm  th^:  Cftnu^  :^§tat#^  It  l»  <$>!  miki^  hm^ 
U^ffH  0^/*t^^  ^f  w^^-f  Af$4  Ufm  «  m^xiumm  width  of  L>  nik^^  aifi4  a&  ^r^ra^  widtk  of  6 
/<if  ^  fH'$U^if  f^M  A$0>!(%  m  4^  M^fn^u^,  ffdUm^  Alt  ttii  ^OMvti^ni  extrefofty  Et  fomiiakate:?  od 
f^^  iffffih  wHh  ftnffiff$^.k  l^mnA^  mA  fm  tb^  mmth  ft  m^f^  into  R#)a]ii>ke  and  Croatan 
p^mt^n^  fht^mu^t  whi^h  H  4^$U!t%  ti»^  fM^^tam  hf  UMaiuiof  fj^penm^^  m  tlie  i^andj  -* banks'" 
^ti>/4i  tkti't  Wm?  /^'.^«iiw  fr^mt  #/f  tfi#?  Ktat^, 

^rf^#'.  i((ii/fr#'^  #/f  fth/?  m0$f0i  »r#;  l//w  tfmmi^hont  and  fir^  the  moeft  part  mar^r;  they 
ftif^  ^^^y  f(0Kfi4KrHtty  frit$ii^4  tff^^pr^^m^  jmntper^  ami  either  tree*  which  are  characten.stie 
fmUirtm  tff  iSm  fi^ri/l^l  m'4^mM  fffiUin  Ht^U*.,  H^fine  of  the  longest  rivers  of  the  State 
^m\fi.jf  \uUt  i\m  mmt$4  mtd  tmmi^fmn  ntuftt  utreanijt  enter  it.  On  ite^  northern  shore, 
fffur  ntutrt  riV4^f^^  rtnUtft  In  nwitm\ff  anfUH  in  or  a^ljar^ent  to  the  Dismal  Swamp,  enter 
Itm  mmti(i  ity  wUU'^  twmihn'f  iht^mi  ari!  thi$  North,  Pan^iorjtank,  Little,  and  Perquimans 
Hv*tr«/  Af  Mm  ^>%if4^um  W4'Mi4',rti  ^?iirt  frf  the  nound,  the  Chowan  River  terminates  on 
I  hit  tutiilii^ru  »ldif  In  n  Ur<hu\  ^'nUtary^  and  th«  Itoanoke  Kiver,  flowing  from  the  west, 
i^uU^rt^  Ujf  Iwo  imrrow  ttumiUn,  On  tiM;  Mfitithern  Mide,  there  are  two  short,  slaggish 
nirmniH  known  iy^  Mnt  JMWuaUfr  ami  HctififH^mong  rivers. 

VMwitil  frifiu  Mill  nU%uil\ui\uioi'  v^tmttutrcUi]  Ashing,  the  Albemarle  Sound  region 
In  otnMrr  UnwnoM'  Iniporiant  In  Mio  Ifnlt/ed  Htati*ff,  and  there  is  no  other  fresh-water 
UnMUi  on  l'hi«  Aihuillr  mmni  having  snrJi  I'.xtensive  fisheries.  The  especially  prominent 
I\hU  OfMMM'rhiK  hiM'ii  ant  iU^^  hIumI,  alowiv<*s,  striped  bass,  black  bass,  and  white  perch. 
ThM  M«lmt  ltMh«rh<M  for  mImmI  and  alowlvim  are  by  far  the  largest  in  the  country.  In 
jMtMMIm  ftdlowlntf  <|inMi(IMnM  of  Mm  nioro  Important  economic  fishes  were  taken  in 
lIlM  Nonnd  (MhI  Km  (j'llMttat'liiM,  Mm^  total  output  nMiching  the  enormous  quantity  of 
IH,(Hltt,l(>U  pmindN,  with  a  viiImm  to  tln^  lUhornKm  ort43»,r>81: 
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(SilhM^doUf^  wmv  \\\{\\W  \\{  MUmoiHiUM  phioos  In  tho  basins  of  the  Pasquotank  and 
Ibmmiko  vIvim^  uud  Im  Kdonhm  H«,Vi  w(  iho  mouth  of  tlm  ChoNvau  River.  In  the 
t\i||o>vln|A  |Mmv«*  tho  huMilttli^i^  \\\  \\\\M\  ^HvlUvWutf  >vus  dom^  an*  doscril^ed  and  the 
wpooli^^  i\\\\\\\\  (u  \HS\A\  of  t h^^  ditUMVUt  HWf  ioMH  aiv  tmumonihHl.  The  physicid  conditions 
pH^v^MllUjil  \\\  {\\\^  {{\w  of  tho  iuv^V'^ti^nHou  NN^^tt*  !Hmio\vU»t  unf«\nmdde.  The  water 
hMUpiMM^tiUHs  ^^Uowho^H*  hhhmhUhL  \v>^^H  vo\\v  low  Mud  no  doubt  kopt  the  smaller  fishes  in 
I  ho  di*o|H^*t  l^vtM  of  t  \\\^  Mt  hMim?^k  w  h\^^'^^  t  ht^.v  wviv  b>i^st  5UHHV^UU\  Hi^lu  muddy  water 
Wi^^  livm^Hdi^V  mot  wtth^  wt^tot^,  t^^tvtWv  \\\{\\  \m^\^  qu^ulilitv^  of  drirt  wiiod,  greatly 
tUto^t^M^nt  wttt^  mMuiUji  \s\\\\  ^^HtusHHt  tv^  ^m^o  ovtt^ot  tho  «uwU^r  of  sinvimens  and 
»4p^vt^vi  obt^^mnt  t\Hh^vio  ot^vumHt<M^sHvx  u^  to  U^  «\v|Hvii^H>  jiHtribuUHl  the  relative 
?*Ort^vtt>^  ^^M  n^^i\t^  \s\\\\\  Hp^vUVH  <M^(  Ou(^\^(u<^tsN  of  \\\jviim^U  44ud  \^hvr  >ai;dl  lish, 
it^^hs^wu  {\\  tho  tUU\n\o^^  l^\U      NovoMUotox^i  o   ^  ihxm^^^ht   5h,^:  ;he  o\dkH*tion  is 
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The  number  of  specimens  preserved  was  about  800;  these,  together  with  others 
observed  but  not  collected,  represent  18  families,  35  genera,  and  45  species,  as  follows: 


1.  Acipeuser  sturio  oxyrhynchuB. 

2.  Amia  calva. 

3.  Ameiurus  albidus. 

4.  Ameiurus  nebulosus. 

5.  JElurichthys  niarinus. 

6.  Erimyzon  sucetta. 

7.  Moxostoma  anisurum. 

8.  Moxostoma  crassilabre. 

9.  Hyboguathus  uuchalis. 

10.  Notropis  hudsouius. 

11.  Notropis  iiiveus. 

12.  Semotilus  atromaculatus. 

13.  Notemij^onus  chrysoleucus. 

14.  Cy prill ns  carpio. 

15.  Ciui)ea  mediooris. 

16.  Chipea  psendobareugus. 

17.  Clui^ea  a'stivalis. 

18.  Clupeasapidissinia. 

19.  Brevoortia  tyrnuiius. 

20.  Dorosoma  cepedianum. 

21.  Fundulus  diapbiinus. 

22.  Gambusia  patruelis. 

23.  Lucius  aiuericauus. 


24.  Lucius  reticulatuH. 

25.  AnguiUa  chrysypa, 

26.  Tylosurus  marinus. 

27.  Querimaua  gyraus. 

28.  Menidia  berynina. 

29.  Aphredoderus  sayanus. 

30.  Centrarchus  luacropterus. 

31.  Pomoxis  sparoides. 

32.  Chf^nobryttus  gulosue. 

33.  Enneacanthus  obcsus. 

34.  Enueacautbus  simulans. 

35.  Lepomis  auritus. 

36.  Lepomis  paUidus. 

37.  Lepomis  gibbosus. 

38.  Micropterus  salmoides. 

39.  Etbeostoma  nigrum  ohnstedi. 

40.  Perca  flavesceiis. 

41.  Stizostediou  vitreum. 

42.  Roceus  lineatus. 

43.  Moroiie  americana. 

44.  Paralichtbys  letbostigma. 

45.  Achirus  fasciatus. 


Prof.  Jordan,  in  the  report  cited,  speaking  of  the  fishes  of  the  lowlands,  makes  the 
following  remarks  which  have  application  to  this  collection  and  may  appropriately  be 
quoted : 

Additional  confirmation  has  been  given  to  the  idea  that  the  lowland  swamp  fishes  of  the  United 
States  are  remains  of  an  earlier  and,  in  part,  now  extinct  fanna.  To  such  a  fauna,  it  is  gen  orally 
admitted,  belong  the  genera  Amia  and  Lepisosieus,  To  this  list  I  would  add  Umbra,  LuciuSf  Cholo- 
gaster,  Aphredoderus,  JordaneUa,  Elassoma,  Acantharchus,  P&moris,  Enneacanthus,  MesogonUiius,  and, 
donbtless,  Percopsis.  The  upland  fishes  seem  to  be  mostly  of  recent  origin,  the  species  of  Notropis  and 
Etheostoma  probably  latest  of  all. 

A  Study  of  the  common  names  applied  to  the  fishes  of  this  section  is  not  without 
interest.  Some  very  inai)propriate  and  singular  names  are  in  use  which  do  not 
appear  to  have  been  recorded.  An  amateur  ichthyologist  making  up  a  list  of  the  fishes 
of  this  region  based  on  the  local  names  would  be  led  to  some  very  strange  conclusions 
and  would  not  add  to  his  reputation  by  mentioning  the  *' California  salmon"  and 
"  brook  trout "  as  being  not  uncommon,  while  he  would  probably  experience  consider- 
able diflSculty  in  identifying  such  fish  as  the  ''salt-water  pike,"  ^' flier,"  and  "horse- 
fish." 

Prom  another  point  of  view  the  presentation  of  the  popular  names  is  important. 
With  the  advent  of  fishermen  from  other  States  or  localities,  new  names  will  be 
brought  in,  and  the  original  designations  employed  in  the  region  will  in  time  be 
supplemented  or  supplanted.  It  therefore  becomes  a  matter  of  interest  to  record  the 
names  in  present  use. 

In  the  annotated  lists  under  each  locality,  the  vernacular  synonyms  heard  during 
this  inquiry  have  been  given.  In  the  following  table  some  of  these  local  names  have 
been  brought  together  for  convenience  of  reference  and  for  comparison,  their  distri- 
bution among  the  principal  fisliing  towns  of  the  sections  visited  being  shown.  The 
list  could  doubtless  be  augmented  by  additional  inquiries,  and  a  few  common  desig- 
nations known  to  be  employed  in  this  region,  but  which  were  not  heard  by  the  writer, 
have  been  omitted.  The  absence  of  a  check  mark  ( x )  in  the  table  indicates  either 
that  the  species  was  not  detected  or  tliat  no  common  name  was  heard  for  it. 
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THE  PASQUOTANK  RIVER. 

This  is  the  largest  of  the  short  rivers  flowing  southeast  into  the  northern  side  of 
Albemarle  Sound.  It  has  it^^^  origin  in  the  Dismal  Swamp,  and  in  the  upper  part  of 
its  course  is  shallow,  narrow,  and  tortuous.  BeU)w  Elizabeth  City,  however,  it  sud- 
denly becomes  a  wide  and  deep  stream  of  considerable  commercial  importance,  and  at 
its  mouth,  18  miles  below  the  city  named,  has  a  width  of  8  miles.  The  water  is  strongly 
contaminated  with  juniper  and  cypress,  which  give  it  a  characteristic  dark  color  and 
peculiar  taste.  The  other  short  rivers  on  the  northern  side  of  the  sound  are  essen- 
tially similar  in  all  physical  respects,  aud  it  may  safely  be  assumed  that  their  fish 
faunas  are  also  alike.  Collections  were  made  at  the  following  places  in  the  basin  of 
this  river: 

(a)  Pasquotank  River  at  Elizabeth  City. — The  river  at  this  point  is  about  half  a  mile 
wide,  with  low  banks,  wooded  or  bush-fringed  shores,  and  occasional  bayous  or  marshy 
tracts.    Temperature  of  water  April  8,  7Go  F. 

(b)  Davis  Bay, — This  is  a  detour  in  the  right  bank  of  the  Pasquotank,  about  5 
miles  below  Elizabeth  City.  The  shores  are  for  the  most  part  sandy.  Seining  was 
done  off  the  mouth  of  a  small  creek,  on  a  sand  bar  formed  by  the  mutual  action  of  creek 
and  river.    Temperature  of  water  April  8,  78°  F. 

(c)  Newhegun  Creek. — This  is  a  short  and  shallow  but  broad  tributary  of  the  Pas- 
quotank, entering  the  right  side  of  that  river  about  8  miles  below  Elizabeth  City. 
The  bottom  is  mostly  of  mud.  The  shores,  which  are  low  and  marshy,  are  wooded 
with  cypress,  pine,  and  smaller  shrubbery.  The  water  is  fresh,  and  normally  of  a 
brownish  color,  but  at  the  time  of  visit  was  somewhat  muddy,  owing  to  a  recent  rain. 
The  creek  is  fed  by  small,  sluggish  streams,  which  emerge  from  the  cypress  swamps, 
and  has  little  or  no  current.  Temperature  of  water  April  8,  78°  F.  There  is  some 
commercial  fishing  in  this  creek,  of  which  advantage  was  taken  in  determining  the 
character  of  the  fish  fauna;  haul  seines,  gill  nets,  and  eel  pots  are  the  apparatus 
used. 

(d)  Road  Ditches  and  Drains. — Throughout  this  county  the  principal  roadways 
are  bordered  on  either  side  by  ditches,  which  communicate  with  sloughs  and  drains 
running  through  the  adjoining  farm  lands  and  ultimately  finding  their  way  into  the 
Pasquotank  on  the  east  or  the  Perquimans  on  the  west.  The  ditches  are  usually  only 
1  or  2  feet  wide  and  a  few  inches  deep;  but  in  places  they  are  somewhat  wider 
and  deeper.  The  smaller  ditches  must  dry  up  at  times,  but  the  larger  ones  prob- 
ably retain  their  water  continually.  In  many  places  there  is  a  growth  of  filamentous 
algae.  A  species  of  fresh-water  shrimp  (Palwmonetes  exilipes)  is  abundant  in  them. 
Collections  were  made  at  a  dozen  different  points.  A  recent  rain  had  made  the  water 
somewhat  muddy.    Temperature  April  8,  77°  F. 

In  the  following  list  of  fishes  the  localities  in  which  the  various  species  were  ob- 
served are  indicated  by  the  use  of  the  letters  (a,  6,  c,  and  d)  which  precede  the  names 
of  the  stations  in  the  foregoing  paragraphs. 


190 


BULLETIN   OF  THE   UNITED  STATES  PISH   COMMISSION. 


FISHES  OP  THE  PASQUOTAHK  RIVER. 

1.  Adpenser  stnilo  oxjnrhynohtui  (Mitchill).    Sturgeon,    (a.)    Not  abnndant  in  the  PaBqnotank  and 

much  ](ifm  niimerorin  than  formerly. 

2.  Atnia  oalva  lAuuiv,nn,    (IrindU.    (a,  c,)    Common.    Examples  2  feet  long  bbserved.    Of  no  com- 

mential  value,  the  ile«h  being  "cott<my/'  bnt  is  sometimes  eaten  by  negroes. 

3.  Amalums  albidns  (Le  Suear).     Black  cat;   White  cat.     {a^hyC.)    Very  abundant.    Most  of  the  fish 

taki^  at  this  time  by  the  commercial  fisherman  were  small,  but  some  were  a  foot  in  length 
and  a  few  were  2()  inches  long.  Some  of  the  largest  specimens  had  full-grown  alewiyes  in 
their  gnllets  when  caught.  Under  the  name  ''  white  cat/'  the  fishermen  recognize  the  fish 
having  a  milky  or  dusky  color,  dull  red  fins  with  dark  edges,  and  a  white  ins.  They  are  most 
common  in  the  lower  river,  where  they  seem  partial  to  the  shoals,  whence,  probably,  their 
blaacheil  appearance.  Between  the  black  and  white  forms  there  is  every  gradation  of  color. 
The  main  run  of  alewives  in  the  Pasquotank  River  is  always  followed  by  a  noticeable 
increase  in  the  abundance  of  catfish.  The  fishermen  have  a  saying  that  when  the  catfish 
arrive  the  herring  season  is  over.  The  catfish  are  thought  to  follow  the  alewives  for  the 
purpose  of  f<M)ding  on  their  spawn.  In  April,  1887,  daring  a  period  of  four  days,  Mr.  Oeorge 
Waters,  of  Kli/iabeth  City,  caught  118,000  herring;  the  mn  suddenly  ceased,  and  on  the  fifth 
day  no  herring  were  taken,  bat  an  enormous  haul  of  catfish  was  made. 

4.  Amelurus  nabulosus  (Le  Sneur).     Yellow  cat.    (a,  c.)    Much  less  numerous  than  the  preceding. 

Most  common  about  wharves,  feeding  on  refuse.  Above  dark  green,  sides  golden  yellow 
obsourely  mottled  with  green,  beneath  pale  yellowish  or  white.  An  example  from  station  a 
has  the  following  features:  Length,  12f  inches;  head  in  body, 3^;  depth,  4;  anal  base, 4; 
pectoral  spine  in  head,  2^ ;  anal  rays,  22. 

5.  Ojrprinus  oarplo  LinnieuM.     Carj).    (a.)    First  appeared  in  this  river  as  the  result  of  the  breaking 

of  the  dam  of  a  car]i  pond,  and  is  now  occasionally  taken.  The  peculiar  hard  water  of  the 
rlvor  appears  to  improve  the  food  value  of  the  fish ;  three  people  interviewed  spoke  in  high 
t^rms  of  its  Oiliblo  qualities.     Fish  20  inches  long  have  been  caught. 

6.  HybOfnathus  nuohalis  Agassi/.,     (b,  o.)    Apparently  the  most  abundant  cyprinoid  in  this  river; 

41  specimens  preserved,  t^om  2^  to  4^  inches  long.  Dorsal,  7  or  8;  anal,  8;  head,  4  or  4^; 
ilepth,  H  or  i^i  eye,  3  to  8 J ;  scales,  5-37-4  to  5-45-4 ;  scales  before  dorsal,  14  or  15. 

7.  Ifotropla  hudaoniua  (Clinton).     (&.)    Three  specimens.     In  these  the  variations  in  the  dental 

forniulin  are  so  marked  that  it  may  be  proper  to  describe  the  fish.  Color  above  pale  green, 
the  scales  with  dark  edges.  A  lateral  silvery  band,  with  black  punctalatious  terminating 
In  a  distinct  roundish  black  spot  at  base  of  caudal.  Lateral  line  complete,  nearly  straight 
except  at  origin.  Dorsal  rather  nearer  snout  than  base  of  caudal  and  over  vcntrals ;  the 
latter  reaching  the  vent;  caudal  deeply  forked.  Mouth  on  level  with  lower  edge  of  orbit, 
small,  somewhat  oblique,  not  reaching  half  way  to  eye ;  lower  jaw  included.  Snout  rugose, 
rounded.  Eye  large,  longer  than  snout,  and  equal  to  interorbital.  Teeth  hooked,  with 
well-devolopod  grinding  surface.  Other  features  of  these  specimens  are  brought  out  in  the 
following  table: 


Spsclmens. 


No.l 

Nii,a 

No.3 


Length. 


Incht, 

i 


Head. 


DorsAl. 

Anal. 

Soalee. 

Scales 
before 
dorsal. 

Teeth. 

8 
8 
8 

8 
8 
8 

5-36-3 
5-36-3 

15 
16 
16 

2,4-4,2 
0,4-4,0 
0.4-4,0 

In  his  definition  of  the  genus  /TNiiaoiiiMx,  in  which  the  speoies  under  consideration  was 
plaoml,  (^irard*  glv»>«  the  variations  in  the  t<*eth  as  2,4-4,2,  2,4-4,1,  0,4-4,2,  and  0.4-4,1.  In 
rtM^<^nt  work«»  the  formula  2,4-4,2  la  not  mentioned,  luid  the  absence  of  teeth  from  the  inner 
n»w,  as  in  two  of  these  MpeoiuuMia,  does  not  api>e:ir  to  have  l>ecn  pi:%viously  noticed. 


nV>o.  Acad.  Nat.  8ci.  Phil:>.,  viii,  I85i>.  p.  210. 
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8.  Notemigonua  chryaoleucus  (Mitchill).     Shiner;  Shiner  sunfish ;  Roach.  {a^hjC^d.)    Everywhere 

abundant.  Said  to  be  the  principal  food  of  the  black  bass.  The  largest  spcMtimen  obtained 
was  7f  inches  long  and  was  a  female  in  condition  to  si)awn ;  the  ventral  fins  were  uniformly 
crimson  in  color,  the  anal  dull  orange  at  base,  with  a  black  margin.  In  other  examples  the 
fins  are  yellowish.     Dorsal,  7  or  8;  anal,  14  or  15;  scales,  10-45-3  to  10-50-3. 

9.  Clupea  pseudoharenguB  Wilson.     Goggle-eye,     (a,  6,  c.)  Less  numerous  at  this  time  than  the  fol- 

lowing species  and  occurring  in  smaller  schools.  Two  specimens  2^  and  4^  inches  long, 
respectively,  were  seined  in  Newbegun  Creek. 

10.  Clupea  sestivalia  Mitchill.     Herring,     (a,  6,  c.)    Adults  and  young  very  abundant.    Numerous 

specimens  about  1^  inches  long  were  taken  in  I  )avis  Bay  and  Newbegun  Crock,  Ajiril  8.  These 
in  life  were  transparent,  with  the  back,  dorsal  and  caudal  fins,  anal  base,  and  muzzle  covered 
with  fine  black  spots;  head,  3^;  depth,  4^;  eye,  3;  dorsal,  16;  anal,  19.  As  the  adult  fish  had 
just  begun  to  enter  the  Pasquotank  to  spawn,  the  presence  of  such  young  individuals,  having 
the  appearance  offish  about  3  months  old,  was  very  unexpected.  The  explanation  of  their 
occurrence  seems  to  be  that  in  all  probability  a  school  of  spawning  fish  entered  Albemarle 
Sound  late  in  the  fall  of  1891  and  the  young  fish  remained  in  the  region  through  the  winti'r. 

11.  Clupea  Bapidisaima  Wilson.     Shad,     (c.)    In  1892,  after  the  shad  had  entered  Albemarle  Sound, 

a  protracted  period  of  unfavorable  weather,  consisting  of  cold  northerly  and  easterly  winds, 
kept  them  out  of  the  rivers  on  the  northern  side  of  the  sound,  and  up  to  April  7  the  run  had 
not  begun  in  the  Pasciuotank,  although  the  fish  were  daily  expected,  the  waters  of  the 
sound  being  reported  as  teeming  with  them.  In  Newbegun  Creek  one  adult  male,  a  "  fore- 
runner^* of  the  fishermen,  was  taken  April  8.  Shad  have  been  known  to  spawn  in  the  strong 
juniper  and  cypress  water  of  the  upper  course  of  the  river. 

12.  Brevoortia  tyrannus  (Latrobe).    Fatback.    (a.)    Small  bodies  of  adult  menhaden  occasionally 

ascend  the  Pasquotank  River  to  Elizabeth  City,  and  schools  of  young  fish  are  also  observed ; 
this  is  usually  during  a  period  of  dry  weather,  when  the  water  of  Albemarle  Sound  becomes 
brackish.  This  habit  of  the  fish  of  ascending  fresh- water  streams  has  also  been  observed  in 
the  Potomac  River.  In  1892,  at  the  shiul-hatchlng  station  of  the  U.  S.  Fish  Commission, 
about  15  miles  below  Washington,  numerous  young  specimens  about  4  inches  long  were 
taken  early  in  June  and  2  adults  were  st^cured  in  the  seine  in  May.  The  water  here  is  rarely 
brackish  and  at  these  times  was  quite  fresh. 

13.  DorOBOma  cepedianum  (Le  Sueur).    Nanny  shad;  Mud  shad,     (a,  b,  c.)    Specimens  from  3  to  6 

inches  long  extremely  common ;  adults  also  numerous.  Young  examples  from  the  Pasquo- 
tank River  near  Elizabeth  City  have  the  dorsal  and  caudal  uniformly  dusky  and  the 
pectorals,  ventrals,  and  anal  with  dark  edges;  specimens  from  Davis  Bay  and  Newbegun 
Creek  have  the  lower  fins  white.  The  dark  spot  on  the  shoulder  of  immature  individuals 
is  lustrous  purple  in  life. 

14.  FunduluB  diaphanua  (Le  Sueur),    (a,  b,  o.)    Numerous  small  specimens  obtained,  the  largest  2| 

inches  long.  Very  abundant  in  Newbegun  Creek.  Two  males  2f  inches  in  length  from 
Davis  Bay  are  marked  by  about  21  dark  transverse  stripes,  alternating  with  silvery  ones ;  the 
dorsal  is  distinctly  mottled  with  dark  and  white  spots;  the  lower  fins  in  one  specimen  are 
bright  yellow,  in  the  other  white;  head,  3^;  depth,  4^;  eye  in  head,  3^;  dorsal,  14;  anal, 
11  and  13;  scales,  45-18  and  45-20;  scales  before  dorsal,  21  and  22. 

15.  Gambuaia  patruelia  (Baird  «fc  Girard).     (6,  c,  d.)    Exceedingly  common.    The  fish  occurring  in 

ditches  and  drains  are  very  pale  and  show  no  trace  of  a  dark  bar  or  spot  below  the  orbit. 
Specimens  from  the  colored  waters  of  the  river  and  Newbegun  Creek  are  dark  greenish- 
brown  and  have  a  distinct  purple  bar  beneath  the  eye.  The  proportion  of  males  to  females 
is  as  1  to  3.     Ova  at  this  time  not  in  an  advanced  state  of  development. 

16.  LuciuB  reticulatUB  (Le  Sueur).     Pike,    (a,  c.)    Common.     Often  taken  by  the  commercial  fisher- 

men, especially  in  creeks  and  bayous.  Examples  from  8  to  18  inches  long  observed,  feeding 
largely  on  ale  wives  at  this  time. 

17.  Anguilla   chryaypa   Rafinesciue.      Eel.     (a,  bj  c.)     Taken  at  almost  every  haul  of  the  seine. 

Specimens  from  2  inches  to  2  feet  ui  length  observed. 

18.  TyloBuruB  marinua  (Bloch  &  Schneider).     Green  gar.     (c.)    Not  rare  in  the  lower  river.    A  speci- 

men obtained  at  Newbegun  Creek  was  18  inches  long,  which  is  the  usual  size  observed. 
The  negro  fishermen  are  fond  of  this  fish  and  consider  its  flesh  good. 
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19.  Qii#rliiiJUia  gyranm  Jnrflftn  A  OHIn^,  (fr,  e.)  Thi«  diminntiTe  mullet  waA  veiy  abundant  in 
Afnall  A€;hrKilA  in  Duv'tn  Bay,  where  hnndreda  were  taken  in  company  with  the  other  smaller 
finhefi  cff^lite^l  to  that  place.  In  Newbegon  Creek  the  species  was  rare^  only  one  specimen 
fieifig  obtained  in  nnmeroas  haals  of  the  seine. 

This  species  was  originally  described  firom  Key  West,  Fla.,  and  has  not  preTionsly  been 
ffliflervi'd  nr/rth  of  Charlest^m,  S.  C.     It  is  a  marine  fish,  whose  occurrence  in  the  Albemarle 
region  mt  far  from  salt  water  is  a  matter  of  considerable  interest.*     The  specimens  at  hand 
BgTf^  very  eloM^ly  with  the  original  description  by  Jordan  Sc  Gilbert. t    The  points  of  simi 
larity  and  difference  are  brought  ont  in  the  following  comparative  table : 


iAIVMUiy. 

Head. 

Deptli. 

3 

Eye  in 
niout. 

Eye  in 

inter- 

orbital. 

Dorsal. 

• 
Anal.      Scales.   ' 

i                   i 

Key  West,  Fla 

IHivIn  Hay.  N.  (; 

1 

1 
1 

rv-i,7 

IV-I.8 

1 

11,7      28  or  29 
11,9  j    28  to  30 

Kxamples  from  tliis  region  are  uniformly  larger  than  the  types,  being  from  1^  to  1| 
inches  lofig,  insteivd  of  f  of  an  inch;  Dr.  Jordan  and  others,  however,  have  since  taken 
speei metis  as  largo  as  ours.  The  opercles  and  cheeks  are  covered  with  large  scales,  which 
are  deciduous  and  often  absent  in  alcoholic  specimens. 

90.  ManldlA  barylUna  (Cope).    (6,  c.)    Eight  specimens  about  2  inches  long.    Head,  4^;  depth,  5i; 

•yo,  8;  dorsal,  iv-i,10,  v-i,10,  or  v-i,ll;  anal,  i,16  or  i,17;  scales,  40-8. 

91.  Fomojds  ■paroidas  (Lao<^p^de).    Speckled  perch »    (a,  c.)    Common. 
99.  Lapomia  gibbosus  (Liunieus).    liohin  perch,    (a,  c)    Very  abundant. 

99.  Mloroptania  salmcddas  (Lae<^p^de).    Chub;   Welchman.    (a.)    Abundant.    Often  seen  jumping 
out  of  the  water.  ^ 

94.  Othaostoma  nigrum  olmstadi  (Btoror).    (o.)    Two  Bpecimons. 

95.  Faroa  flavasoana  (Mitcttill).     Hedfln,  (a,  o.)    Spawns  in  February.     Less  abundant  and  valuable 

than  tiie  white  perch.    Tlie  paired  and  anal  fins  are  bright  red,  whence  the  local  name. 

96.  fttlaoatadlon  vitraum  (Mitcliill).     IVaU-eycd pikv;  8alt-xpater  pike ;  California  salmon,     {a^c)    In 

tlie  PaNi|Uolank  Hlver  numberM  of  tliesc^  fiHh  are  taken  by  the  net  fishermen;  they  are  12  to 
15  Indies  long  and  are  snid  to  have  1»een  known  in  tlie  river  only  a  few  years.  Under  the 
ttilstaken  iniprension  tlnit  tliey  are  salt-water  flMh  which  have  wandered  here,  some  of  the 
nshertUfMi  call  them  "salt- water  pike,"  to  distinguish  them  from  the  fresh- water  pike  (Z/ttciM«). 
Tlie  eipially  Inappropriate  name  of  '*('alifornia  ISalmon"  was  also  heard  in  the  lower  part  of 
th(}  river.  The  tlsh  are  hanlly  iibundaut  enough  to  have  conmiercial  importance.  They 
have  beiMHue  peputar  locally,  however,  nnd  always  meet  with  ready  sale. 

97.  Roootia  linaatui  (Hloeh).     Itovk,    (a.)    A  common  spring  migrant  in  the  Pasquotank.    Speci- 

tiietiN  fk*um  (Ho  BO  Inches  long  observed, 
yo.  Morona  amarloana  (Ometin).    rctrA.    (a,  ft.)    More  nnmerons  and  more  valuable  as  a  food-fish 
Mian  the  yellow  perch.     Young  tlsh  2  or  3  inches  in  length  very  abundant,  seined  with 
tfffhnpnnlhuii  nrnhntiHf  Ahnidia  herfflUmi^  Qn^'imana  gjfra9^Hy  etc. 


*Th9  rangt)  of  this  speoles  has  recently  been  still  t^lrther  extended  by  its  capture  in  the  Chesa- 
peake^ Hay.  Mr.  W.  C.  Kendall^  of  the  It.  8.  Fish  Commission  steamer  FUk  Hawk,  states  that  the  fish 
wa*  abundant  in  the  lower  t^hei»apeak©  and  a  number  of  specimens  were  t^ken  July  8,  1892.  Mr. 
Roudall  observed  the  Ash  gyrating,  as  described  by  Jordan  ik.  Gilbert,  a  habit  not  observed  by  the 
writer  in  North  Oartdlna. 

tProo.  U.  8.  Nat.  Mus.,  7»  1884,  p.  26. 
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EDENTON  BAY. 


Edenton  Bay  is  a  broad  indentation  lying  eavst  of  the  mouth  of  the  Chowan  River, 
from  which  it  is  separated  by  a  large,  swampy  projection  of  land.  It  is  about  2J 
miles  long  and  3  miles  wide  at  its  mouth.  The  town  of  Edenton  is  at  its  head;  here 
two  small  creeks,  arising  in  wooded  swamps,  flow  into  the  bay  on  either  side  of  that 
place.  The  bay  is  an  important  fishing-ground  for  shad,  alewives,  striped  ba«s,  etc., 
and  is  resorted  to  by  the  fishermen  of  Edenton.  The  waters  of  this  bay  were  exam- 
ined at  the  following  points : 

{a)  Edenton. — Collections  were  made  at  the  mouth  of  a  small  creek  entering  the 
bay  from  the  east.  On  the  right  bank  of  the  creek  there  are  wharves  and  fish-houses; 
the  refuse  here  thrown  into  the  water  attracts  schools  of  small  fish,  such  as  minnowB 
and  silversides;  also  yellow  and  white  perch,  sunfish,  etc.  The  shore  of  the  creek 
opposite  the  town  is  low,  partly  wooded,  and  for  the  most  part  sandy;  the  bottom  in 
places  near  the  shore  exliibited  a  sparse  growth  of  Myriophyllum  in  small  clusters,  in 
which  darters  were  found  in  considerable  numbers.  A  fresh-water  shrimp  (Palwmo- 
netes  exilipes)  was  present  in  abundance,  and  numerous  specimens  of  a  crayfish  {Cam- 
bartis  hlnndingii)  Were  taken.    Temperature  of  water  April  11,  56^  F. 

(h)  Reedy  Point — This  locality  is  at  the  western  side  of  the  mouth  of  the  bay 
and  is  resorted  to  by  the  pound-net  fishermen,  from  whom  specimens  were  obtained. 
At  the  time  of  visit,  shad,  alewives,  striped  bass,  catfish,  flounders,  perch,  suckers, 
etc.,  were  being  taken. 

(c)  Skinner  Point — This  is  at  the  eastern  side  of  the  mouth  of  Edenton  Bay  and 
is  the  former  site  of  an  important  steam-seine  fishery.  The  shore  here  is  high  and 
sandy  and  is  admirably  adapted  to  seine  fishing.  A  heavy  wind  rendered  the  water 
muddy  and  made  collecting  difficult,  but  a  large  number  of  specimens  were  neverthe- 
less secured.    Temperature  of  water  April  9,  64°  F. 

(d)  Cypress  Sicamp,  near  Edenton, — A  small  swamp  southeast  of  Edenton  drains 
into  Edenton  Bay  by  a  shallow  creek  which  crosses  the  road  to  Skinner  Point  about 
3  miles  from  Edenton.  The  water  is  colored  a  peculiar  reddish-brown  by  the  cypress 
and  juniper  trees  in  the  swamp.  The  creek  at  this  point  appeared  to  contain  Oambu- 
siapatruelis  to  the  exclusion  of  almost  every  other  species.  Temperature  of  water 
April  9,  670  F. 

All  the  roadside  ditches  and  drains  teem  with  Gamhusia^  which  may  be  said  to  be 
the  characteristic  fresh- water  fish  of  this  section. 

In  the  following  list  of  fishes  observed  in  Edenton  Bay,  the  species  occurring  at 
the  four  stations  mentioned  are  indicated  by  the  letters  (a,  6,  c,  d)  which  precede  the 
description  of  the  places. 

FISHES  OF  EDENTON  BAY. 

1.  Acipenser  sturio  oxyrhynchua  (Mitcliill).    Sturgeon.    (6.)  Caught  in  considerable  numbers,  bnt 

is  mnch  less  numerous  than  formerly  and  the  demand  is  greater  than  ever  before,  owing  to 
the  market  which  has  been  created  for  the  roe. 

2.  Axnia  calva  Linn»eus.     Grindle;  Blackfish.     (6.)   Common  in  the  sound,  where  it  reaches  a  length  of 

2  feet  or  more.    The  young  fish  are  said  to  follow  the  female,  as  newly  hatched  chickens  do 
a  hen. 

3.  Azneinrus  albidus  (Le  Sueur).    Black  cat;  JVhite  cat.    (a,  b,)    Common. 
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4.  Azneiunisnebulosua  (Le  Suear).     Yellow  cat.     (a,  6.)   Common.    Not  esteemed  bh  a  foo<l-fi8h  and 

of  little  commercial  value. 

5.  .Slurichthys  marinua  (Mitchill).    Silver  cat    This  fish  is  casually  seen  in  Edentou  Bay,  and 

is  recognized  by  the  fishermen  as  a  straggler  from  salt-water.  It  is  called  *' silver  catfish/' 
as  I  am  informed  by  Mr.  J.  L.  Leary,  of  the  U.  S.  Fish  Commission,  who  has  taken  it  whUe 
shad-fishing. 

6.  Erimyzon  sucetta  (Lac6pMe).     (a.)    A  single  specimen,  4^  inches  long,  was  obtained  at  Eden  ton. 

It  has  an  obscure  dark  bar  along  the  side  and  about  six  broad  irregular  cross-bars  of  a 
dark  bluish  color  in  life.  Body  above  dusky,  with  a  bronze  reflection,  below  cream  color. 
Dorsal  and  caudal  rays  dark ;  ventral  and  pectoral  fins  pale,  with  dark  tips.  Head,  4 ;  depth, 
3i ;  eye,  4^ ;  dorsal,  12 ;  anal,  6 ;  ventral,  9 ;  scales,  4.5-16. 

7.  MozoBtoma  crassilabre  (Cope).   Bedhorse;  Redhorae  mullet;  Sucking  mullet;  Trout  sucker;  Golden 

mullet;  Golden-finned  mullet,  (ft.)  {^PtychoHtomus  tT«»«i/a&rw  .Cope;  Moxostoma  crasailabref 
Jordan  &  Gilbert,  Synopsis;  not  Moxoatoma  craasilabrey  Jordan,  Manual,  5th  ed.,  which  is 
Moxoetoma  bremceps  (Cope).]  Fish  which  are  provisionally  identified  as  this  species  are 
common  in  the  sound  at  this  time  and  are  taken  with  the  shad  and  alewives,  with  which 
species  they  appear  to  be  ascending  the  rivers.  All  the  common  names  given  were  heard 
at  Edenton  and  vicinity.  '^Golden  mullet"  and  "golden-finned  mullet"  are  trade  names, 
which  are  also  in  use  at  Elizabeth  City  and  other  places  on  the  sound.  The  smaller  indi- 
viduals with  plainer  colors  are  usually  known  as  "sucking  mullet"  and  "  trout  suckers,"  the 
other  names  being  applied  to  the  large  marketable  fish. 

An  example  15  inches  long  from  the  pound  nets  at  Reedy  Point  seems  to  be  identical 
with  a  single  large  fish  taken  by  Jordan  in  the  Little  River,  a  branch  of  the  Neuse,  at 
Goldsboro,  N.  C.  Back  elevated,  compressed,  the  greatest  depth  3^  in  length.  Head 
very  small,  5  in  length,  broad  above.  Snout  blunt,  overhanging  mouth.  Mouth  moderate, 
the  lips  plicate,  the  lower  lip  truncate  behind  and  finely  papillose.  Eye  4^  in  head,  2^  in 
interorbital,  1^  in  snout.  Dorsal  with  the  free  border  rather  deeply  incised,  the  longest 
ray  longer  than  head  and  base  of  fine;  dorsal  rays,  ii,  13.  Caudal  lobes  about  equal.  Scales, 
6-45-6.  General  color  pale  yellowish-red,  dusky  above,  lighter  beneath,  with  silvery 
reflections.  Lower  fins  pale  orange  or  red,  the  dorsal  with  a  black  membrane.  Each  scale 
above  lateral  line  with  a  dark  spot  at  base  of  exposed  part,  this  marking  being  most  pro. 
nounced  on  the  back.  Cope*s  description  of  M.  crassilahre  agrees  very  closely  with  the 
foregoing,  the  only  noticeable  variation  being  in  the  color  of  the  lower  fins,  which  Cope 
says  are  white. 

8.  Hybognathus  nuchalis  Agassiz.     Chohy,     (a.)    Six  specimens,  largest  2|  inches  long.     Head,  4  to 

4i;  depth,  4  to  4^;  eye,  3  to  3^;  scales,  5-39-4  to  5-41-4;  scales  before  dorsal,  13;  dorsal,  8; 
anal,  7. 

9.  Notropis  hndsoniuB  (Clinton ) .     Chohy.    (c. )  Only  one  specimen,  similar  to  those  from  the  Pasquo- 

tank River  and  with  the  teeth  2,4-4,2.  Length,  2\  inches;  head,  4;  depth,  4^;  eye,  2^  in 
head,  i  in  snout,  f  in  interorbital;  scales,  6-34-3;  scales  before  dorsal,  14;  dorsal,  8;  anal,  8. 
Dorsal  over  ventrals.  A  black  spot  at  base  of  caudal.  Teeth  slightly  hooked,  with  grind- 
ing surface. 
10.  Notropis  niveuB  (Cope),  (a.)  Abundant;  27  specimens,  the  largest  If  inches  in  length.  Body 
above  cross-hatched  with  pale  brownish;  a  dark  lateral  band.  Head,  4;  depth,  4^  to4f ; 
eye,  3  to3i;  dorsal,  8;  anal,  8  or  9;  scales,  6-35-3  to  6-38-3;  scales  before  dorsal,  15  or  16; 
teeth,  1,4-4,1  or  1,4-4,0,  slightly  hooked,  with  grinding  surface. 

Dr.  Charles  H.  Gilbert  has  kindly  examined  an  example  of  this  series,  and,  while  he 
would  not  express  a  final  opinion  in  the  absence  of  other  specimens,  thinks  it  referable  to 
this  species.  Dr.  Jordan  records  this  fish  from  the  upper  waters  of  the  Chowan,  Roanoke, 
Pamlico,  and  other  rivers  of  North  Carolina,  where  it  was  found  to  present  so  many  varia- 
tions that  he  is  **not  sure  whether  it  is  really  distinct  from  N.  ichipplei."  There  are  in  the 
collection  of  Prof.  B.  W.  Everinaun,  from  the  Tar  River  at  Rocky  Mount,  N.  C,  some  speci- 
mens of  this  species  similar  in  all  respects  to  those  from  Edenton. 
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11.  NotemigonuB  chrysoleucuB  (Mitchill).    Roach,     (b.)    Abundant  at  this  time.    Caught  in  seines 

and  pound  nets,  but  of  no  commercial  value. 

12.  Clupea  mediocrls  Mitchill.    Hickory  shad;  Jack,     (h.)   Common. 

13.  Clupea  paeudoharengua  Wilson.    Goggle-eye,    (h.)    Abundant.    The  fishermen  say  the  goggle- 

eye  is  the  *'  forerunner  of  the  herring.^' 

14.  Clupea  aeativalia  Mitcliill.     School  herring;  Blueback;  May  herring,     {h.)  Abundant. 

15.  Clupea  aapidlaaima  Wilson.     Shad,     {h.)    Now  taken  in  large  numbers  in  the  dutch  nets.    This 

has  long  been  one  of  the  most  important  fishing-grounds  for  shad  in  the  Albemarle  region. 
At  Skinner  Point,  near  the  mouth  of  Edenton  Bay,  at  the  seine  fishery  of  Mr.  H.  G.  Skinner, 
100,000  shad  were  caught  in  1874  in  a  single  seine  during  a  fishing  season  of  52  days ;  this 
is  the  largest  catch  ever  made  on  the  sound  in  one  seine. 

16.  Brevoortia  tyrannua  (Latrobe).     Bugfish;  Fatback.    Occurs  during  dry  weather,  when  there  is 

a  westward  extension  of  the  brackish  water.  Young  fish  in  schools  are  also  observed  at 
such  times. 

17.  Doroaoma  cepedianum  (Le  Sueur),     (a,  6,  o.)     Gizzard  shad;  Nanny  shad;  Shiner.    Common. 

18.  Fimdulua  diaphanua  (Le  Sueur),     (a.)    Apparently  rare,  at  least  at  this  season.    Only  one  speci- 

men obtained.  This  is  a  female,  1^  inches  long ;  the  sides  are  marked  by  12  narrow  dark 
cross-bars,  and  the  back  has  a  few  dark  mottlings ;  the  scales  are  all  edged  with  fine  dark 
spots.  Head,  3|;  depth,  5;  eye,  3^  in  head,  1  in  snout,  1  in  interorbital ;  dorsal,  12;  anal,  11, 
the  first  rays  sheathed  by  the  oviduct ;  scales,  45-15. 

19.  Gambuaia  patnielia  (Baird   &  Girard).     (a,   d.)     Abundant.     Examples  from   Edenton  are 

uniformly  pale ;  those  from  a  cypress  swamp  near  that  place  partake  of  the  dark  color  of 

the  water. 
20   Luciua  americanna  (Gmelin).    Pike,    (d.)    One  small  example  from  cypress  swamp,  the  only 

other  specimens  obtained  therein  being  Gambtma.     Length,  3  inches ;  head,  2| ;  depth,  5| ; 

eye,  5i  in  head,  2  in  snout ;  branohiostegals,  13 ;  dorsal,  13 ;  anal,  11 ;  lateral  line,  about  105. 
21.  Luciua  reticulatua  (Le  Sueur).    Pike  ;  Duck-billed  pike,    (b.)  Common. 
22    Angnilla  nhryaypa  (Rafinesque).  Eel.     (a,c.)   Small  examples  common. 

23.  Tyloaurua  marinua  (Bloch  &  Schneider).     Green  gar;  Doctor-fish,     (b.)    Not  rare  in  the  sound 

where  it  is  caught  in  pound  nets.  Mr.  J.  L.  Leary,  of  the  U.  S.  Fish  Commission,  who  for- 
merly fished  in  this  region  for  a  number  of  years,  says  the  name  '^ doctor-fish"  is  sometimes 
given  to  this  species  by  the  fishermen  of  Edenton. 

24.  Querimana  gyrans  Jordan  and  Gilbert,     (a,  c.)  Apparently  more  abundant  than  in  the  Pasquo- 

tank. The  collection  contains  140  specimens  from  Edent<m  and  39  specimens  from  Skinner 
Point.  The  fish  st^em  to  go  in  small  compact  schools;  all  the  examples  from  station  c  were 
taken  at  one  haul  of  the  seine,  while  8  or  10  other  trials  in  the  same  spot  yielded  none. 

25.  Menidia  beryllina  (Cope)-    (fl,  c. )   Five  specimens  from  Edenton  agree  in  the  main  with  the  usual 

descriptions  of  this  species.  The  depth  is  a  little  less,  however,  the  eye  larger,  and  two  of 
the  specimens  have  the  dorsal  formula  vi-i,  10.    The  principal  features  are  shown  in  the  table : 


Number. 

Length. 

Head.    Depth. 

Eye. 

Dorsal. 

Anal. 

Scales. 

1 

Inches. 

if 
if 

4* 

H 

6 

^ 
2I 

VT-T,  10 

V-1, 11 

VI-I,  10 

IV-1, 10 

V-I,9 

1,17 
1,17 
1,18 
1,17 
1,17 

42-9 

ms 

40-8 
40-8 

2 

3 

4 

5 

The  eye  is  greater  than  snout  and  equal  to  interorbital.  Anterior  dorsal  over  vent,  and 
nearer  snout  than  base  of  caudal.  The  two  dorsals  are  separated  by  a  distance  equal  to  depth 
of  body  or  twice  length  of  eye.  Anal  base  black.  Silvery  band  narrow,  about  as  wide  as 
pupil,  on  the  fourth  row  of  scales  in  the  middle  of  body,  slightly  involving  the  third  and  fifth 
rows.  Back  with  a  narrow  stripe  of  stoall  spots.  Lower  jaw  scarcely  projecting.  A  single 
specimen  from  Skinner  Point  is  2i  inches  long,  and  has  head  4i,  depth  5^,  eye  3,  dorsal 
iv-i,10,  anal  i,18. 
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26/  FofBOXii  9f^mr€idem  (Ltu'^pi-Ati),    HperkUH  p^trck.    (a,  b,)   FreqneDU sao&e  gitNindB  as  the  '-chob." 

In  fall  th#fr«  U  Mifn^  angling  for  the  lUfa  by  eitizeiw  of  Edentoo,  minDows  and  gmbs  being 

the  bait  nuM. 
27.  Cbiraobryttiu  gulomw  (('nv.  6l  VaL),    GoggU^e.    (a.)  Common  at  Edenton. 
28'  EniMacattthiM  simalatia  iCope),    {a.)    Onlj  three  small  gpecimens  obtained.    Theee  have  the 

following  mtfUtnrtftMinU  and  proportions:  I>aigth  (inches)^  2,2i^2f ;  head,  2f,  2|,  2|;  depth 

2kf2kf2i',  eye,  3,  3,  3i;   dorsal,  x,10,  LX^ll^  i^^H;  ^^1^  lu^^r  ui^H^  iii«10;  scalee,  3-3Q-9, 

3-21MJ,  3-2tM>, 
29«  Lepomis  auritua  (Lian»¥ns;.     Leather-ear;  JUd-belltf;  YeHow-hell}/.    Common  up  the  creek;*   b-;t 

TMe  in  the  open  wskUiT  of  the  sound. 
30/  Lepomia  pallidna  (Mit<;hill;.    Blue  joe.    Not  onconunon  in  creeks  near  Edenton,  and  is  a  favorite 

Hsh  for  anglers, 

31,  X«6poinlasibboaiM  (Linn;eus).    Bed-belly;  Yellow-belly,    (a,  ft.)    Large  and  small  examples  abun- 

dant. Occurs  in  miund  and  in  creeks^  and  is  taken  in  pound  nets  and  seises.  Not  always 
distinguished  by  the  fishermen  from  L.  auritus;  at  least  the  same  names  are  sometimes 
applie<l. 

32,  MiOTOptemB  aalmoldea  (Laf^^pede)*     Chub,     (a,)    Hcarcre  in  the  sound,  and  not  often  taken  there 

by  the  net  fishermen,  but  quite  common  in  creeks  and  bayous.  Less  numerous  than  in  the 
eastern  end  of  the  sound. 

33,  Btbaostoma   nifrum  olmstedi  (Bt^rer).    (a,  c.)    Very  abundant  at  Edenton,  in  quiet,  muddy 

water;  61  specimens.  Rare  at  Skinner  Point;  3  specimens.  At  the  former  station  the  fish 
were  often  found  in  shallow  wat>er  among  clumps  of  Myriophyllum.  In  all  the  examples 
examined,  the  of»ercles,  cheeks,  and  breast  are  covered  with  scales.  The  features  of  three 
examples  of  each  sex  are  shown  in  the  following  table : 


Hex. 


Male . . 
Mr1».. 
Mai*) . . 
Feiiinle 
Keinnln 
Kenioln 


Ifichet. 

Head. 

Depth. 

Eye. 

Dorsal. 

'^1 

H 

3| 
3 

X-14 

2} 

5 

IX-14 

2} 

6 

3 

IX-14 

2I 

5 

» 

IX-14 

2| 

5 

»  . 

IX-14 

2* 

H 

^ 

IX-13 

Anal.  I    Scales. 


1,8 
1.9 
1,9 
1,8 
1,9 
1,9 


&-52-7 
5-48-7 
5-61-7 
5-6^-7 
5-51-7 
5-50-7 


34.  Paroa  flavesoens  (Mitchill).    Engllihman;  Baccoon  perch,    (a,  b.)    Examples  3  to  4  inches  long 

very  numerouH  about  wharves.  Larger  fish  occur  in  the  bay,  where  they  are  taken  iu  pound 
nets. 

35.  Btiiostedlon  ▼itreum  (Mitchill).    Pickerel,    (b.)    A  solitary  fish,  irregular  in  abundance  and 

movements,  but  not  especially  rare.     It  is  caught  in  pound  nets  and  seines. 

36.  Rooous  lineatus  (Hloch).     Bock,     (b.)    Very  numerous  at  this  time,  very  large  examples,  some 

weighing  over  100  pounds,  being  taken  in  the  dutch  nets.  They  feed  chiefly  on  shad  and 
alewives  and  are  very  gluttonous. 

37.  Morone  amerioana  (Qmelin).    Perch,    (a,  0.)    Specimens  about  2^  inches  long  very  common,  in 

company  with  Querimana  gyrane. 

38.  Paraliohthys  lethostigma  Jordan  &  Gilbert.    Flounder.   (5.)   Not  rare  in  the  western  end  of  the 

sound  and  often  taken  in  dutch  nets  and  seines  fished  for  shad  and  alewives.  Two  specimens 
preserved  are  12  and  9^  inches  long,  respectively,  with  head  3J  and  3^,  depth  2^  and  2^, 
gill-rakers  2-10  and  2-9. 

39.  Aohirus  fasoiatua  Lac(^p(>de.     ITog-choker.    Occurs  abundantly  on  sandy  bottom  in  Edenton  Bay 

and  is  often  taken  during  the  shad  season. 
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THE  ROANOKE  RIVER. 

This  is  one  of  the  longest  rivers  of  North  Carolina;  it  rises  in  the  Alleghany 
Mountains  in  the  southwestern  part  of  Virginia  and  flows  in  a  southeasterly  direction 
a  distance  of  over  300  miles,  entering  the  western  extremity  of  Albemarle  Sound  by 
several  narrow  mouths.  The  Roanoke  in  North  Carolina  is  for  the  most  part  a  swift 
muddy  stream,  carrying  out  into  the  southern  half  of  Albemarle  Sound  a  volume  of 
thick  yellow  water  which  is  often  seen  40  miles  below  its  mouth,  contrasting  strongly 
with  the  clear  dark  water  of  the  northern  side  brought  down  by  the  Chowan.  It  is 
found  that  striped  bass,  white  perch,  and  sturgeon  prefer  this  muddy  water  and  can 
always  be  taken  there  in  greater  numbers  than  on  the  northern  side  of  the  sound, 
where  shad  and  ale  wives  always  occur  more  abundantly.  The  fishermen  have  learned 
by  practical  experience  that  the  larger  quantities  of  rock,  sturgeon,  and  white  perch 
ascend  the  Roanoke,  while  the  larger  run  of  shad  and  alewives  is  in  the  Chowan.  The 
seine  and  other  fisheries  of  the  lower  Roanoke  are  of  considerable  importance,  shad, 
alewives,  striped  bass,  sturgeon,  catfish,  suckers,  perch,  and  a  number  of  species  of 
sunfishes  [Gentrarchid<s)  being  taken  in  abundance. 

Collections  were  made  at  the  following  places  in  this  river: 

(a)  Plymouth  and  vicinity, — The  Roanoke  River  in  the  neighborhood  of  Plymouth 
is  a  narrow  muddy  stream,  the  shores  being  low,  wooded  with  cypress,  pine,  and  other 
trees,  and  for  the  most  part  swampy.  The  left  bank  of  the  river  is  of  soft  mud  well 
overgrown  with  weeds.  Temperature  of  water  April  12,  56°  F.  Seining  was  done  at 
numerous  points  in  the  following  localities : 

(1)  About  a  mile  below  the  city  on  the  right  bank  of  the  river,  on  a  little  sandy 
beach.  Work  was  here  made  unsatisfactory  by  a  large  quantity  of  driftwood  in  the 
water,  a  heavy  wind,  and  high  muddy  water. 

(2)  On  the  mud  flats  opposite  the  city. 

(3)  About  one  mile  above  the  city,  on  the  right  bank,  at  a  small  sandy  beach 
fringed  with  bushes. 

(4)  Two  miles  above  Plymouth  at  the  entrance  to  Middle  River,  a  branch  which 
the  Roanoke  gives  off  about  8  miles  from  its  mouth  and  which  again  joins  the  main 
river  a  short  distance  from  its  termination. 

(h)  Weldon. — This  place  is  130  miles  from  the  mouth  of  the  river,  which  is  here  a 
narrow  rapid  stream  passing  between  precipitous  banks  of  clay,  of  which  color  the 
water  partakes.  At  the  time  of  visit,  Ai)ril  13,  the  river  was  much  swollen  by  recent 
rains  and  was  exceedingly  muddy.  Seining  could  not  be  done  in  the  river  owing  to 
the  rapid  water  and  the  nature  of  the  shores.  A  short  distance  below  the  town,  how- 
ever, a  very  small  brook  enters  the  river  from  the  northwest,  which  it  was  possible  to 
explore.  This  is  apparently  a  spring  brook,  flowing  between  steep  clay  banks  which 
are  well  wooded  in  the  lower  part  of  its  course.  It  is  nowhere  more  than  a  few  feet 
wide  and  a  few  inches  deep,  except  in  small  holes  and  near  its  mouth.  This  stream 
for  a  distance  of  half  a  mile  was  diligently  seined  in  every  hole  that  by  any  possibility 
could  contain  fish,  but  with  only  meager  results.  The  brook  abounds  in  crayfishes 
{Gambarus  blandingii  aeuta),  which  were  molting  at  this  time;  some  specimens  of 
large  size  were  seined.    Temperature  of  water  April  13,  58^  F. 

In  the  following  list  the  stations  at  which  collections  were  made  are  indicated  by 
the  letters  (a  and  b)  used  in  the  foregoing  paragraphs. 


fvmtt^  m  nt  mjiMU  9tntSL 

H^iVi  f^^i'^f*i^  ^nf^^urm  t4  tfeiii «;!:«  «w«iit  ib  tk^  rirer  as  early  an  February  aiwi  are  taksn  izL 
^iMfV^pn  lMin)M  iWf  t^fty^A  hftmn,  }mt  %k^  »dnH  ftab  4i^  anC  appear  nntLl  tiw  laster  port  «f  Aprils 

2.  AmUt  64$^M  tJntn^i^Mm.  fflm^kptk.  (m,)  5m  ha^iwivmd  m  the  k>wer  eovne  of  the  nrer  near  Ply> 
MKyvrftl^^  hfr%  Uftm  nrvttt^mm  thorn  ra  th^  Hffmnd, 

9,  Am0f§mn0  tOMdnm  (fj^i  f^n^^nr^.  fkimnd  emt;  Hkr.^iw  est;  Creek  eM;  BmU-hemd,  (m^ h,)  Tery  tvmmentki 
MiUftHp^  fffftfi  ih^.h^m  Ufn%  rxt^ts^inffij  wnrnf^trntk  said  taken  ia  large  <{iiantitie»  in  kanl 
tmift^m  Hft^  Wffifn  rt^Af  f^ffMmth,  Tlie  large,  wlky-eoiored  exa«pie»  are  known  aaoni;  the 
fhh^ffmtt  tff  %h*'>  \4r»t^  rhf9fr  sm  **MmuA  eatu''  and  ''  bnnheaday"  while  the  smaU^  #lark-4»l»>re«i 
tmm  *f«  f,filUf*i  **  t't9tfr  f,»fM*^  mmI  ^*  er^k  eatn."  At  Weldon  the  ftah  ia  also  eommoo,  and^ 
H^4'4/r^'ttif(  Uf  14r,  Wfrrtb,  *4  the  V.  %.  Finh  ConnniMiioD,  ia  eaogfat  in  large  Dmnben  by  anglers. 

4/  AmtAmni^ ntfbaUHmndj^, Hutmr).  YHU^m mi.  {a.)  \jnm txmaatm  than  A.  alh%dm»,  the  proportioQal 
h)inut\m%t''¥.  \tt^u%  al>/mt  a«i  ten  to  rme  at  tbiii  time. 

#/  Momamtomm  mtdrntrum  (Kjiftneff/ini;)'  fincking  mmlUt,  ia,)  An  example  aboot  8  inches  long  Is 
rt^fftrt^i  Uf  ih\n  tfpfi4'4*m.  It  agrees  rery  thmtiXy  with  the  deMription  of  M.  ve/e/ara  (Cope), 
tm  f(\r^u  in  the  "Hyn/zp^in,"  which  Prof  Jordan  refer*  to  the  synonymy  of  if.  animrum  in 
iUf^  *'  Manna]/'  although  th^  deftcription*  of  M,  amismmm  in  the  "Synopsis''  and  the  "Man- 
rial  '^  ttrti  m/t  applicable  to  the  ivpeeimen  under  eonaideration.  The  body  is  rather  stoat, 
i'>4rtnprmnM]f  the  l>ack  elevateil,  the  depth  B|  in  length.  Head  short,  small,  conlc^  broad 
and  Hat  al^rre,  4  in  length.  Month  small,  the  lips  plicate,  the  lower  lip  A-«haped.  Muzzle 
iritncaie,  rnr«rhanging  month.  Eye  in  middle  of  side  of  head,  4  in  length,  i  in  snont,  li 
In  IntHNffblial.  Oeffth  of  cheek  one-half  length  of  head  anterior  to  preopercle.  Dorsal  fin 
long,  wlf/h  ir>  flerskiped  and  2  mdimentary  rays,  the  height  of  first  ray  equal  to  length  of 
basn  AfKl  livf^slxths  length  of  head,  the  free  edge  straight.  Caudal  lobes  subequal.  General 
milor  m1  I  vory ,  t\  nsky  abcrv#,  whitish  below.  Dorsal  and  caudiil  membranes  blackish,  other  fins 
plain.    Scales  i^i^t. 

Although  only  one  specimen  was  preserveil,  numerous  examples  were  observed  at  the 
Afli fling  henvhtm  near  Plymouth.  From  the  other  sucker  obtained  in  this  river  this  species 
was  eiisily  dlsfingiiished  by  the  absence  of  dark  spots  at  the  bases  of  the  scales  and  by  hav- 
ing the  dfirsal  margin  straight.  No  individuals  more  than  10  inches  long  were  noticed. 
This  fish  shares  with  tlietsraall  examples  of  A/,  orassilabre  the  uame  "sucking  mullet.'' 

#.  Moxoitoma  oraiillabre  (Cope).  Uedhome;  Suvking  mullet;  Horseflsh;  Redfin;  Mullet,  (a,  5.) 
Very  abundant  In  the  l(»wer  river,  where  tiiey  are  taken  iu  numbers  in  the  shad  seines, 
the  largest  Individuals  having  considerable  market  value.  Examples  from  8  to  20  iuches 
long  oltserved.  At  Plymouth  the  name  "redhorso"  is  usually  restricted  to  the  largest 
specimens,  the  small  ones  boiug  called  "sucking  mullet."  At  Weldon  the  names  "mullet," 
"  redfin,"  and  "hursefish"  are  in  use  and  are  doubtless  also  applied  to  other  suckers  which 
were  not  di^tectod  in  this  iucpiiry.  Two  specimens  iVom  the  Roanoke  River  near  Plymouth 
are  similar  to  the  fisli  diMiorlbed  (Vom  Edcnton,  but  are  smaller,  being  about  9  inches  long. 
Head,  4|{  depth,  8^;  eye  in  heiul,  3|  and  4;  dorsal,  12  and  13;  scales,  6-42-5  and  6-44-5. 
Ueneral  ti\n\\  very  similar  to  the  preceding.  The  square  muzzle  overhangs  the  rather  large 
moHth«  tlif^  lips  of  which  are  thick  and  stnmgly  plicate,  the  lower  truncate  behind. 
Longest  dttrsal  ray  equals  length  of  head  and  is  a  little  longer  than  base  of  fin,  the  free 
nuirgin  rather  deeply  concave,  but  not  falcate.  The  upper  caudal  lobe  is  somewhat  the 
iotigi^r.  i'olor  In  11 IV^,  silviM\Vi  with  pale  pinkish  or  yellowish  refiections,  dusky  above  and 
whitish  beueath*  Almve  the  lateral  line  nearly  every  scale  has  a  dark  brown  spot  at  the 
Immi«  of  the  exposed  part^*  this  umrking  Imiug  most  distinct  on  the  back.  The  dorsal  and 
caudal  (ins  have  a  dark  interradial  membrane:  tiie  lower  fins  are  polo  rtnldish  or  orange. 
Iu  largt^r  Individuals  the  coloration  of  the  fins  is  more  intense.  In  the  uiuvrtainty  of  the 
status  of  uutuy  speciiv*  of  .ViurtM^twri  tVi>m  the  South  Atlantic  Stat<vii,  the  identification  as 
M.  <»*^<Ht47fiKi>»  v^'*>P<^^  <d*  the  su\all  spoi'imeUvH  at  hand  ftn>m  the  Kivauoke  River  is  not  satis- 
fktflory  and  iiuisl  Im^  iHrnsideretl  as  only  tentative^ 


~-^.:  -  ■.<  ,v.  t--  .*,  f '.. 
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7.  Cyprinus  carpio  Linnieus.     Carp,  (a.)  Not  uncommon  in  the  lower  river,  where  it  reaches  a 

weight  of  7  pounds. 

8.  HyboguathuB  nuchalis  Agassiz.     Roach,     (a.)    Very  common.     Eight  specimens,  from  2f  to  4f 

inches  long,  preserved.  The  intestinal  tract  of  some  of  the  larger  examples  is  greatly  dis- 
tended with  vegetable  matter,  giving  the  abdomen  a  swollen,  distorted  appearance.  A  dark 
spot  at  the  l)a80  of  caudal  occurs  in  the  smaller  specimens.  There  is  a  narrow,  dark  verte- 
bral band,  extending  from  nape  to  caudal.  Head,  i^  to  4^;  depth,  4  to  4^^;  eye,  3  to  3^; 
scales,  5-39-4  to  5-41-4;  scales  before  dorsal,  13  or  14;  dorsal,  ii,7;  anal,  ii,7. 

9.  Semotilus  atromaculatus  (Mitchill).   (b.)   One  specimen.  If  inches  long,  showing  the  dark  dorsal 

spot. 

10.  Notemigonus  chrysoleucus  (Mitchill).     Roach,     (a,  h.)    Abundant.    Taken  in  large  numbers 

with  shad  and  alewives  in  the  lower  river,  many  of  the  fish  being  of  large  size.  The  speci- 
mens at  hand  appear  to  represent  the  typical  species  and  not  the  variety  bosdf  whose  range 
embraces  this  region,  the  anal  having  13  or  14  rays,  and  the  scales  being  about  10-50-3. 

11.  Clupea  mediocris  Mitchill.     Hickory  shad,    (a.)    Common. 

12.  Clupea  pseudoharengus  Wilson.     Goggle-eye.     (a.)    Abundant. 

13.  Clupea  aestivalis  Mitchill.     School  herring,     (a.)    Abundant. 

14.  Clupea  sapidissima  Wilson.     Shad,     (a,  b.)   Large  numbers  of  shad  ascend  the  Roanoke  River 

and  are  taken  with  seines  and  other  devices.  At  Weldon  the  fish  is  sometimes  caught  with 
a  hook  by  anglers;  as  this  is  when  the  shad  is  ascending  the  river  to  spawn,  the  observa- 
tion is  contrary  to  the  current  opinion  that  the  fish  takes  no  food  after  entering  the  rivers. 

15.  Dorosoma  cepedianum  (Le  Sueur).     Gizzard  shad,     (a.)    Verj' common. 

16.  Pundulus  diaphanus  (Le  Sueur),     (a.)    Exceedingly  abundant  on  mud  flats  opposite  Plymouth. 

Of  the  16  specimens  obtained,  the  largest  is  2  inches  long.  A  male  example,  If  inches  long, 
has  a  small  ocellus  on  the  posterior  border  of  the  dorsal,  consisting  of  a  roundish  black 
blotch  surrounded  by  a  pure  white  area;  the  base  of  the  fin  is  white,  and  the  remaining 
part  dusky;  head,  3^;  depth,  4|;  eye,  3;  dorsal,  12;  anal,  10;  scales,  46-13. 

17.  Qambusia  patruelis  (Baird  &  Girard).     (a,  b.)    Abundant  at  both  stations. 

18.  Lucius  americanus  (Gmelin).     Pike;  Red-finned  pike,    (a,  b.)    One  specimen  from  Plymouth, 

5f  inches  long;  head,  3;  depth,  5f ;  eye,  5^  in  head,  2  in  snout;  dorsal,  11;  anal,  11.  At 
W^'ldon  the  fish  wtia  not  observed,  but  wa«  reported  by  the  fishermen ;  according  to  Mr. 
S.  G.  Worth,  of  tbe  U.  S.  Fish  Commission,  it  is  abundant  in  the  Roanoke  at  that  place,  where 
it  is  known  as  the  **  red-finned  pike." 

19.  Lucius  reticulatus  (Le  Sueur).     Pike;  Red-finned  pike;  Black  pike;  Jack,     (a.)    Common.     The 

name  *^ black  pike"  is  given  to  old,  <lark-colored  examydes  which  apparently  frequent  deep, 
shady  holes. 

20.  Anguilla  chrysypa  Rafinesque.     (a,  6.)    Common. 

21.  Querimana  gjrrans  .Jordan  &  Gilbert,     (a.)    Apparently  very  rare,  and  probably  only  a  straggler 

from  the  sound.     One  specimen  was  obtained  about  a  mile  below  Plymouth. 

22.  Aphredoderus  sayanus  (Gilliams).     (o.)    Apparently  rare,  and  unknown  to  the  fishermen.     The 

single  specimen  obtained  is  2|  inches  long,  with  head,  3;  depth,  3^;  eye,  4^;  dorsal,  iii,ll; 
anal,  ii,5;  lateral  line,  51.  The  outer  parts  of  caudal  and  dorsal  fins  are  whit«,  the  inner 
parts  reddish  purple,  the  color  being  darkest  on  the  caudal  and  most  intense  where  it  joins 
the  white  border ;  pectorals  and  anal  faintly  spotted  with  purple. 

23.  Centrarchus  macropterus  (Lac^p^de).     Flier;  Sunfinh;  Mill-pond  perch,     (a.)    Very  common. 

24.  Pomozis  sparoides  (Lac^pcde).     Speckled  perch .     (a.)    Common. 

25.  Chaenobryttus  gulosus  (Cuv.  *fe  Val.).     Goggle-eye;  Chub;  Mud  chub,     (a,  b.)    Abundant  in  the 

lower  river,  where  it  is  caught  in  gill  and  other  net^  and  sold  for  food  at  Plymouth  and 
elsewhere.  A  single  specimen,  2  inches  long,  was  obtained  at  Weldon ;  it  is  marked  by  faint 
cross-bars. 

26.  Exineacanthus  obesus  (Baird).    (6.)    A  specimen,  If  inches  long,  is  refeiTed  to  this  species.    It  was 

taken  in  very  muddy  water,  and  was  of  a  pale,  olivaceous  color,  with  about  6  indistinct, 
dark  cross-bars.  Plead,  2f ;  depth,  2^;  eye,  3;  dorsal,  IX,10;  anal,  iu,10;  scales,  5-31-10. 
Lateral  line  absent  from  posterior  third  of  body. 
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5 -OBSERVATIONS  ON  THE  SPAWNING  HABITS  OF  THE  SHAD. 


BY  S.    G.    WORTH. 


The  object  of  this  paper  is  to  direct  attention  to  the  fact  that  shad  {Clupea  sapi- 
dissima),  in  certain  river  basins  at  least,  exhibit  a  choice  of  localities  in  which  to  lay 
their  eggs ;  and  to  point  out  that  the  areas  prefened  are  well  defined  in  their  situation 
below  creeks,  being  in  the  track  of  the  currents  therefrom. 

The  spawning-grounds  of  the  shad  are  so  well  known  that  anything  additional  on 
the  subject  would  i)osses8  little  value  as  indicating  the  more  remunerative  localities 
for  gathering  their  eggs.  Discoveries  in  this  direction  would  rather  be  of  service  in 
disclosing  the  spawning  habits  of  other  species  less  known,  as,  for  example,  the  striped 
bass,  striped  mullet,  and  sturgeon.  They  might  also  serve  a  somewhat  different 
though  equally  useful  purpose  in  pointing  out  those  areas  in  which  necessary  prohib- 
itory measures  would  effect  the  greatest  advantage. 

While  the  clahn  is  made  that  the  greatest  percentage  of  ripe  shad  are  to  be  found 
immediately  beh)w  and  in  the  currents  of  creeks,  it  is  not  intended  to  create  the 
impression  that  greater  relative  numbers  of  fish  are  caught  at  these  points. 

The  spawning  region  of  the  shad  is  of  large  proportions,  extending  from  the  limit 
of  the  brackish  water  inland  50  to  100  miles  or  more.  The  fish  captured  anywhere  in 
this  region  are  liable  to  be  ripe,  and,  indeed,  it  may  be  said  that  on  one  or  perhaps 
two  days  in  any  given  season  ripe  shad  are  common  to  all  i)arts  of  the  spawning  region. 
This  occurrence,  however  rare,  has  been  very  misleading  to  seine  proprietors,  who, 
hastily  adopting  the  belief  that  their  fisheries  were  valuable  for  the  amount  of  eggs 
they  would  afford,  were  instrumental  in  causing  many  fruitless  visits  from  spawn- 
takers.  When  we  consider  critically  the  fisheries  as  to  their  profitableness  as  contrib- 
utors to  the  hatcheries,  we  find  that  the  greater  number  are  of  no  practical  value  and 
that  many  of  the  largest  in  catch  are  the  poorest  in  egg-production.        . 

The  cost  of  shad  ova  on  the  Potomac  River  (including  all  items,  as  the  amount 
paid  in  purchase  money,  salaries  of  experts  and  laborers,  friel,  and  transportation)  is 
about  $S5  per  million,  which  is,  I  believe,  about  the  average  price  at  the  several  sta- 
tions of  the  U.  S.  Fish  Commission.  I  therefore  take  this  cost  as  the  standard  or 
commercial  rate,  and  all  allusions  to  the  scarcity  or  abundance  of  eggs  will  be  with 
reference  to  such  a  basis.  The  number  of  eggs  obtained  on  the  Potomac  has  never 
exceeded  81,000,000  in  any  one  season,  and  the  number  in  the  two  next  best  seasons 
was  about  60,000,000  each  (in  nine  years'  operations).    The  Fort  Washington  seine, 
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fished  by  the  U.  8.  Fish  Commission,  was  a  large  source  of  supply,  yielding  about  8 
per  cent  of  ripe  fish,  or  at  the  rate  of  about  2,000  eggs  to  each  fish  caught,  males  and 
females  combined,  and  was  the  highest  producing  of  all  the  seines.*  Had  all  other 
fisheries  been  equally  productive,  the  annual  receipts  at  the  Fort  Washington  collecting 
station  would  have  easily  reached  300,000,000.  But  we  find  that  while  this  seine  with 
a  catch  of  10,000  fish  would  afford  20,000,000  eggs,  and  another  with  a  catch  of  18,000 
fish  would  produce  17,000,000  eggs,  a  third  with  a  catch  of  60,000  fish  would  yield 
only  about  1,000,000  eggs. 

These  inequalities  in  production,  at  fisheries  near  together  and  surrounded  by  the 
same  general  conditions,  led  to  an  inquiry  into  the  underlying  causes,  the  effects  of 
which  were  so  apparent.  A  study  of  the  subject  demonstrated  that  not  only  was  the 
largest  production  of  eggs  derived  from  seines  operated  in  river  areas  traversed  by 
creek  currents,  but  also  that  the  most  constant  supplies  were  from  those  areas,  and 
also  that  the  eggs  from  those  sources  were  better  in  quality  (though  none  from  the 
seines  were  so  good  as  those  from  gill  nets,  the  latter  ranking  highest  always).  It 
was  further  observed  that  the  greatest  and  most  invariable  egg  supply  from  gill-net 
fishermen  was  derived  from  nets  sweeping  the  channel  bank  below  creeks  and  in  the 
currents  of  creek  mouths.  It  is  to  be  regretted  that  exact  data  can  not  be  presented 
here  in  support  of  the  belief  entertained,  showing  in  comparative  tabular  form  the 
catch  and  egg-production  of  the  various  fisheries,  but  the  catch  was  either  unrecorded 
by  fishermen  or  else  not  reported  by  the  agents  frequenting  the  shores  and  gill  boats. 

Before  reviewing  the  fisheries  in  respect  to  their  egg-production  and  relative  situa- 
tion to  creek  mouths,  I  would  call  attention  to  another  feature  of  the  spawning,  or 
rather  non-spawning  habit  of  shad,  viz :  that  there  are  particular  stretches  of  river, 
within  the  spawning  region,  which  are  apparently  wholly  barren  of  ripe  fish.  An 
example  of  this  kind  is  witnessed  in  the  Eoanoke  River,  between  its  mouth  and  Kitty- 
Hawk  and  Slade's  fisheries,  situated  above  Plymouth,  North  Carolina,  a  distance  of 
perhaps  15  miles.  Between  these  points  10,000  to  15,000  shad  are  captured  annually, 
in  six  or  more  seines,  and  among  them  no  ripe  fish  are  found.  Striped  bass,  too,  are 
caught  in  these  seines  by  thousands,  but  while  they  are  known  to  spawn  only  a  few 
miles  below,  as  well  as  many  miles  above,  at  Weldon,  none  spawn  here.  Fairly  satis- 
factory examinations  of  the  shad  catch  on  the  Neuse  River  also,  from  its  mouth  to  a 
distance  of  16  miles  above,  indicates  an  absence  of  ripe  fish,  they  being  so  scarce  as 


*The  record  of  oporatious  of  this  seine  will  serve  a  useful  purpose  for  comparative  studies. 
Twenty-three  per  cent  of  the  Potomac  eggs  have  been  derived  from  it,  the  numbers  secured  during 
the  ttrst  four  years  being  as  follows :  1,089,000  in  1883,  6,000,000  in  1884, 7,280,000  in  1885,  and  11,848,000 
in  1886.    The  details  of  subsequent  ))roduction  are  shown  in  the  statement  which  follows: 
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to  render  doubtful  the  collection  there  of  enough  spawn  to  justify  the  establishment 
of  an  ordinary  hatching  station,  while  the  large  catch  of  fish  and  the  natural  sur- 
roundings would  seem  to  guarantee  such  an  investment  against  risk. 

Albemarle  product io7i, — On  the  Albemarle  Sound  well-conducted  examinations  dis- 
closed the  fact  that  but  one  seine  afforded  a  reasonably  remunerative  and  regular  supply 
of  eggs.  This  was  the  Sutton  Beach  fishery  (producing  about  30,000  shad  per  season 
ten  years  ago),  situated  just  below  Salmon  Creek.  This  creek,  though  it  does  not 
affect  the  argument,  is  unlike  any  of  the  others  subsequently  adverted  to,  in  being 
above  tide  water  and  hence  discharging  a  constant  current  of  warmer  water  through 
the  seine  bertli,  except  when  occasionally  shifted  from  its  course  by  high  winds.  This 
shore  yielded  perhaps  5,000,000  eggs,  a  small  enough  number,  but  more  than  all  others 
combined.    This  was  the  only  seine  operated  in  the  influence  of  a  creek  current. 

In  striking  contrast  with  this  seine  were  four  others  on  the  east  shore  of  the 
sound,  between  Edenton  and  Drummond  Point,  each  of  which  caught  15,000  to  20,000 
shad  and  produced  so  few  eggs  that  they  were  abandoned  by  the  spawn-takers  at  the 
expiration  of  the  second  season.  In  greater  contrast  (because  situated  higher  up 
stream)  were  the  four  or  more  seines  on  the  Chowan  River,  which,  thcmgii  principally 
ale  wife  fisheries,  made  a  catch  of  5,000  to  10,000  sliad  per  annum,  and  yet  were  so 
unproductive  of  eggs  that  they,  too,  were  abandoned  by  spawn -takers.  Equally  un- 
productive were  the  three  or  more  seines  operated  in  the  headwaters  of  Batchelor 
Bay  by  Mr.  Nichols  and  others,  as  were  also  the  Roanoke  seines  already  referred  to 
elsewhere. 

There  remains  to  be  mentioned  but  one  other  seine  in  this  region,  that  being 
Scotch  Hall,  operated  near  Black  Walnut  Point,  at  the  confluence  of  Chowan  River 
and  Batchelor  Bay.  This  seine  produced  a  fair  number  of  eggs,  but  probably  there 
would  have  been  none,  so  to  speak,  but  for  the  fact  that  southerly  and  easterly  winds 
brought  the  Roanoke  water  over  to  commingle  with  that  of  the  Chowan,  thus  estab- 
lishing, occasionally  and  for  brief  periods,  the  conditions  more  constantly  maintained 
at  Sutton  Beach  fishery  by  the  agency  of  the  creek  current.  The  Chowan  and  Roanoke 
waters  are  essentially  different  in  character  and  most  probably  in  temperature.  The 
spasmodic  production  of  eggs  at  Scotch  Hall  fishery  is  most  readily  accounted  for  on 
the  above  conjecture. 

Potomac  River  Production. — When  we  analyze  the  sources  of  production  of  shad 
eggs  on  the  Potomac,  we  find,  as  on  the  Albemarle  Sound,  that  the  least  variable  and 
largest  producing  fisheries  are  coincident  with  the  creek  currents,  as  in  the  case  of  the 
Tulip  Hill,  Fort  Washington,  and  Moxley  Point  seines,  situated  respectively  below 
Broad,  Swan,  and  Piscataway  creeks. 

In  the  case  of  the  great  seine  at  Stony  Point  we  observe  the  reverse  conditions, 
viz :  a  small  and  irregular  egg  supply  and  the  absence  of  a  creek  current.  The  catch 
at  this  fishery  is  double  that  of  the  other  three  combined,  while  its  egg  product  is 
only  one-thirtieth  (though  the  discrepancy  in  egg-production  would  be  slightly  less 
were  it  possible  to  have  this  seine  landed  every  day  about  the  sunset  or  spawning 
hour).  Moreover  the  eggs  obtained  here  present  a  very  unfavorable  characteristic 
(and  one  unknown  at  the  three  previously  named  shores)  in  that  more  than  half  of 
them,  though  to  all  external  appearance  good,  are  dead.  This  feature  has  proven 
embarrassing  to  government  agents  collecting  them  and  to  the  proprietor  whose 
expectations  were  invariably  disappointed  when  the  daily  returns  were  sent  him. 
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Along  with  thi»  seiiio  we  flad  tliat  Ferry  Landing,  not  in  a  creek  carrent,  pro- 
duced a  relatively  small  number  of  eggs,  which,  though  of  more  even  occurrence,  were 
worse  in  quality  than  tbose  from  Stony  Point  aeine,  the  larger  part  beiug  found  dead 
soon  after  their  introduction  into  the  developing  jars.  The  catch  by  this  fishery  was 
almost  equal  to  the  aggregate  of  Tulip  Hill,  Fort  Washington,  and  Moxley  Point  seines, 
while  its  egg  product  was  perhaps  15  times  less.  Little  Uuuting  Creek,  disi^liarging 
into  the  river  more  than  a  mile  above,  probably  has  no  tempering  effect  on  this  seine 
berth.  In  fact,  the  water  in  this  berth,  as  well  as  in  that  swept  by  Stony  point  seine, 
is  probably  already  too  warm,  since  both  are  on  the  flats. 

Of  the  three  remaining  seines  but  two  will  be  referred  to  in  this  immediate  con- 
nection, Chapman  Point  seine  ranking  fourth  in  number,  regularity,  and  quality  of 
eggs.  It  is  situated  below  Pomnnky  Creek,  but  this  is  a  feeble  stream  and  rather 
remotely  situated  to  afford  the  constant  effect  produced  by  Broad,  Swan,  and  Piscat- 
away  creeks,  which  are  either  of  greater  volume  or  in  closer  proximity  to  the  three 
seines  of  most  remunerative  supply. 

Pomuiiky  seine,  formerly  visited  by  spawn-takers,  is  situated  immediately  above 
the  mouth  of  a  creek  of  the  same  name.  It  had  no  importance  as  a  spawn-producing 
fishery. 

In  the  following  table  will  be  found  a  fair  comparative  statement  of  the  Potomac 
Biver  shad-egg  production,  1838-1891,  with  reference  to  the  influenceof  creeks  thereoD: 
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Delaware  River  Production. — On  the  Delaware  but  two  of  the  six  or  more  large 
seines  situated  on  the  New  Jersey  shore  between  Gloucester  City  and  Billingsport 
have  attained  high  rank  in  consequence  of  the  egg  yield.  These  are  Howell  Cove 
(oi>erated  immediately  below  the  mouth  of  Big  Timber  Creek)  and  Faunce's,  below 
Woodbury  Creek,  the  other  shores  not  being  wo  situated  as  to  creek  mouths.  In  1890 
the  egg-production  by  the  Delaware  -seines  was  as  follows : 

Howell  Cove 24,653,000 

Fautice's  Fishery 12, 318, 000 

Gloucester  Point 2,518,000 

Bice'a  Ilshery 922,000 
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Another  seine,  operated  just  below  Oldman  Creek,  appears,  in  consequence  of  its 
detached  situation,  to  have  been  passed  over  by  spawn-collectors,  and  we  have  no 
data  relating  thereto.  If  this  seine  is  not  wholly  without  the  spawning  region  by 
virtue  of  its  seaward  location,  it  will  doubtless  be  found  very  productive  of  spawn 
and,  should  this  prove  to  be  the  case,  wUl  probably  afford  the  choicest  site  on  the 
Delaware  for  a  permanent  shad  station. 

The  Potency  of  Creeks. — That  the  higher  temperature  of  the  creek  water  is  chiefly 
the  controlling  factor  in  drawing  shad  to  these  localities  to  spawn,  I  have  no  reason- 
able doubt.  That  the  creek  water,  as  a  separate  volume,  is  itself  preferred  as  an 
element  to  spawn  in,  is  evidently  not  the  case;  for  observation  on  the  catch  of  the  seine 
operated  by  the  Eauin  family  in  Broad  Creek  proper  (2  miles  above  Fort  Washington 
station,  Potomac  river)  shows  that  this  fishery  possesses  no  value  as  an  instrument  of 
egg-production.  Apparently  the  warmer  water  of  the  creeks  becomes  an  active  influ- 
ence only  when  commingling  with  the  (bolder  river  volume,  or  when  effecting  a  mean 
between  the  two  extremes  in  temperature,  llow  far  bottom  may  exert  an  influence  I 
am  unable  to  judge;  it  is  not  imi)ossible  that  a  greater  amount  of  sand  and  gravel  dis- 
tributed over  these  areas  by  tlie  creeks  gives  them  a  somewhat  preferred  character, 
but  I  do  not  think  that  this  fejiture  enters  into  the  question  except  in  a  minor  way, 
if  at  all. 

Commissioner  McDonald  ha«  pointed  out  that  shad  are  controlled  by  tempera- 
ture, they  being  always  found  within  given  limits  of  heat  and  cold ;  that  they  enter 
the  estuaries  as  soon  as  these  waters  become  warmer  than  that  of  tlie  ocean,  and 
that  they  ascend  the  fresh-water  streams  in  (juest  of  the  higher  zone  of  heat,  the 
mean  temperature  sought  being  about  60^  F.  Now,  since  they  spawn  about  or  soon 
after  the  sunset  hour  (between  the  hours  of  5  and  10  p.  m.),  it  becomes  evident  that 
they  prefer,  for  this  act,  neither  the  highest  nor  the  lowest  temperature  of  the  24-hour 
jKiPiod,  for  the  highest  degree  prevails  earlier  in  the  afternoon  on  the  flats  and  in  the 
creeks,  while  the  lowest  is  existent  in  the  early  morning. 

The  fact  that  spawning  shad  caught  in  the  warmer  water  on  wide  flats  remote  from 
the  river  channel  are  unaccompanied  by  sufficient  bucks  to  afford  milt  for  impregnating 
their  eggs  suggests  that  these  localities  are  abnormal  for  spawning.  It  is  possible, 
but  rather  imi)robable,  that  sufticient  bucks  do  accompany  the  females,  but,  owing  to 
their  smaller  size,  escape  the  meshes  of  the  gill  nets. 

On  the  other  liand  the  spawning  between  midnight  and  noon,  or  in  the  coldest 
water  of  the  24:-hour  period,  is  very  light.  Ex])erience  satisfies  me  tliat  even  the  low 
production  by  the  Fort  Washington  seine  is  greater  than  at  other  fisheries  (see  two 
years'  record  of  this  seine  below) : 
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*  Taken  during  19  days,  April  16  to  May  23.  f  Taken  during  16  days,  April  16  to  May  26. 
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I  therefore  conclude  that  shad  choose*  (or  are  impelled)  to  lay  their  eggs  in  the 
highest  daily  average  temperature,  a  condition  which  would  be  realized  about  or  soon 
after  sunset,  when  the  warmer  water  of  the  flats  is  intermingling  with  the  colder 
channel  water  and  establishing  a  balance.  This  suggestion  is  supported  by  the  fact 
(at  least  on  the  Albemarle  Sound  and  Potomac  River)  that  the  greatest  number  of 
ripe  shad  are  taken  off  the  edges  of  the  channels. 

It  is  but  a  step  further  to  infer  that  fish  so  sensitively  organizecl  as  to  recognize 
the  highest  average  of  heat  on  its  daily  recurrence  would  readily  perceive  those  tem- 
pered areas  below  creeks,  which  are  relatively  warmer.  It  is  not  impossible  that  they 
would  detect  an  increase  in  heat  here  so  slight  that  the  ordinary  thermometer  would 
fail  to  record  the  advance.  The  air  temperature  during  the  run  of  the  shad  being  on 
the  increase,  the  creeks  are  naturally  warmer  than  the  river  channels.  The  degree 
of  heat  increases  from  that  of  frosty  mornings  in  the  springtime  to  the  hot  days  of 
June,  or  the  time  when  ttee  foliage  is  full  grown.  The  creeks,  being  sheltered  from 
winds,  absorb  the  sun's  direct  rays  in  a  relatively  greater  ratio  than  the  deeper  waters 
of  the  river  proper.  The  heat  is  imparted  to  the  water  volumes  of  the  creeks  on  the 
flood  tide  and  to  their  mud  flats  (and  conserved)  on  the  ebb  tide. 

Let  the  cause  be  what  it  may,  it  can  not  be  deniM  that  those  river  areas  which 
are  traversed  by  creek  currents  are  the  fields  of  preeminent  adaptation  for  the  natural 
spawning  of  shad. 

The  reason  for  not  attempting  an  application  of  my  observations  to  the  Susque- 
hanna spawning-grounds  is  that  I  am  less  familiar  with  the  localities  and  have  not 
made  full  studies  of  the  charts  in  relation  to  the  recorded  receipts  of  eggs,  the  details 
of  which  form  no  part  of  the  general  office  files  at  Washington.  Apparently  the  large 
egg-production  there  (equal  or  perhaps  superior  to  the  amount  obtained  on  any  other 
of  the  rivers  named)  is  in  no  way  dependent  upon  creek  currents.  Since,  however,  the 
largest  and  most  regular  production  of  eggs  on  the  Potomac  is  derived  from  the  gill 
nets  which  are  operated  below  and  in  the  currents  of  creeks,  viz,  those  at  Moxley 
Point  and  White  House,  I  can  but  infer  that  similar  relative  conditions  are  in  force 
on  the  Susquehanna  to  effect  such  a  great  yield  of  eggs  from  the  gill  boats  there.  That 
the  colder  water  in  the  channels  and  the  warmer  water  on  the  contiguous  flats  or  bars 
afford  there  the  ('orresponding  conditions  seems  altogether  probable.  The  water  from 
the  two  areas,  commingling  by  gravity  in  the  early  part  of  the  night  would  undoubt- 
edly establish  at  about  that  time  the  temperature  of  highest  daily  average.  The 
numerous  deep  channels  and  vast  expanses  of  flats  seem  to  be  sufficient  to  account  for 
the  large  egg-production  below  Havre  de  Grace. 


6-A  PRELIMINARY  REPORT  ON  THE  AOU ATIC  INVERTEBRATE  EAUNA 
OF  THE  YELLOWSTONE  NATIONAL  PARK,  WYOMING,  AND  OF  THE 
FLATHEAD  REGION  OF  MONTANA. 


BY   S.    A.     FORBES, 
Professor  of  Zoology^  University  of  Illinois, 


INTRODUCTORY. 

The  immediate  impulse  to  the  investigation  of  the  Jiquatic  invertebrate  fauna  of 
Wyoming  and  Montana,  here  reported  in  a  preliminary  way,  was  siij)plied  by  the 
ichthyological  work  of  Dr.  David  S.  Jordan,  in  the  Yellowstone  National  Park,  in 
1889,  and  of  Prof.  B.  W.  Kvermann,  in  Montana  and  Wyoming,  in  1891. 

The  waters  of  Yellowstone  Park  ha(n)een  reconnoitered  by  Dr.  Jordan  for  the 
special  purpose  of  ascertaining  precisely  wliicli  of  them  were  destitute  of  fish  and 
what  was  the  cause  of  tlieir  barrenness.  This  having  proved  to  b(»  topographical  in 
every  case — some  physical  barrier  to  the  entrance  of  fishes  from  below — it  seemed 
poSBlble  to  stock  these  waters  permanently  with  vahiable  game-fishes,  and  thus  greatly 
to  increase  the  attractiveness  of  the  Park  to  a  considerable  chiss  of  travelers.  Pre- 
liminary to  this,  however,  it  was  evidently  desirable  that  a  full  knowledge  should  be 
had  of  the  variety  and  abundance  of  the  lower  animal  life  of  these  Ashless  waters, 
since  upon  this  the  fishes  introduced  must  chiefly  dej)end  for  food.  To  this  practical 
end  it  was  the  wish  of  Hon.  Marshall  McDonald,  TJnit^Ml  States  Oonunissioner  of 
Fish  and  Fisheries,  that  my  own  investigations  made  in  1890  should  be  immediatidy 
directed;  but  with  the  understanding  that  the  opportunity  thus  afforded  for  a  general 
zoological  survey  of  the  wat-ers  of  Yellowstone  Park  should  be  improved  to  the  best  of 
my  ability. 

My  associate  in  1890  was  Prof.  Edwin  IJnton,  of  Washington  and  Jefferson  College, 
Pennsylvania,  who,  although  specially  charged  with  another  duty,  that  of  a  study  of 
the  parasites  of  fishes  in  these  watiTs,  rendered  me  constant  and  invaluable  service  in 
my  own  special  field. 

In  1891  it  was  my  general  i)urpose  to  cooperate  with  Prof.  Kvermann  in  an 
exploration  of  the  waters  of  Montana  and  Wyoming,  to  be  made  with  reference  to 
the  location  of  a  fish-hatchery;  but  in  this,  as  in  the  preceding  year,  1  made  every 
efifort  to  become  as  thoroughly  accpiainted  with  the  animal  life  of  the  waters  which 
I  examined  as  the  brief  time  spent  in  each  locality  would  permit. 
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TRIP  OF  1890. 

Leaving  the  University  of  Illinois  July  11,  I  was  joined  in  Chicago  by  Prof. 
Linton  July  14,  having  spent  the  interval  in  supplying  deficiencies  in  our  outfit.  We 
left  Chicago  on  the  evening  of  the  14th,  reached  Mammoth  Hot  Springs,  in  Yellow- 
stone K^ational  Park,  via  the  Northern  Pacific  Railroad  from  St.  Paul,  during  the 
afternoon  of  July  17,  and  went  into  camp  the  same  evening  on  Swan  Lake  Plateau, 
with  everything  ready  for  the  field.  Our  party  at  starting  consisted  of  Prof. 
Linton  and  myself,  our  guide,  Mr.  Elwood  Hofer,  who  had  made  our  camp  ready  in 
advance,  and  a  teamster,  two  packers,  and  a  cook.  Our  outfit  contained  (besides  the 
necessary  camp  equipage)  pack  animals  and  saddle  horses  for  six  men,  a  portable  can- 
vas boat  with  two  pairs  of  oars,  two  naturalist's  dredges  with  rope,  a  set  of  portable 
sieves  for  assorting  the  contents  of  the  dredges,  a  sounding  line,  a  very  deep  trammel 
net  50  yards  long,  a  creek  seine,  an  ordinary  minnow  seine,  a  Baird  collecting  seine, 
surface  nets,  hand  nets,  two  deep-sea  thermometers,  a  dissecting  microscope,  a  com- 
I>ound  microscope  with  complete  equipment  for  field  microscopy  and  for  the  preserva- 
tion of  perishable  minute  material,  tanks  of  alcohol,  bottles,  vials,  etc. 

Breaking  camp  on  the  morning  of  July  18,  we  rode  25  miles  through  Norris  Geyser 
Basin  and  down  the  Gibbon  River  to  the  branch  of  the  latter  known  as  Canyon  Creek, 
where  we  camped  for  the  night  and  made  our  first  collections  with  hand  nets  from  that 
stream.  On  the  19th  we  rode  through  the  lower  and  upper  geyser  basins  and  camped 
just  beyond  the  latter,  on  the  banks  of  the  Firehole  River. 

Collections  with  hand  and  surface  nets  were  made  here  from  various  points  on  the 
Firehole  and  from  the  outlet  of  a  warm  spring  on  its  banks.  As  we  were  now  to  travel 
for  some  weeks  by  mountain  trails,  the  teamster  was  here  turned  back,  and  the  pack 
animals  were  loaded  for  the  trip  across  the  "  continental  divide.''  Leaving  this  camp 
on  July  20,  we  crossed  the  divide  through  Norris  Pass  and  went  into  camp  on  the 
shore  of  the  north  end  of  Shoshone  Lake,  at  the  mouth  of  Heron  Creek.  A  hurried 
dip  with  surface  nets  was  made,  in  passing,  into  the  waters  of  some  large  ponds,  with- 
out outlet,  in  the  mountains  near  the  summit  of  the  divide. 

On  Shoshone  Lake  we  stayed  for  the  three  days  following  (two  of  the  party 
circumnavigating  it  on  the  22d),  and  made  extensive  collections  along  shore,  in  the 
inlet  of  the  lake,  in  an  overflow  lagoon  or  pond  beside  it,  and  from  its  own  waters  with 
towing  net  and  dredge,  from  the  surface  by  day  and  night,  and  from  the  bottom  at 
depths  varying  from  8  to  40  feet.  Breaking  camp  on  this  lovely  lake,  which  will  ever 
have  a  peculiar  charm  in  our  memories  as  the  place  where  systematic  work  on  the 
invertebrate  life  of  the  waters  of  the  Park  began,  we  went  on  the  morning  of  the  24th 
to  Lewis  Lake,  12  mUes  below,  two  of  the  party  running  the  rapids  of  Lewis  River  in 
the  boat.  We  camped  on  the  east  shore  of  Lewis  Lake,  working  July  24  and  25  with 
dredge  and  small  nets  in  the  lake,  and  making  miscellaneous  collections  from  streams 
of  various  temperatures  and  from  the  waters  of  a  swamp  which  becomes  connected 
with  the  lake  in  spring. 

From  Lewis  Lake  we  rode  to  Heart  Lake,  a  distance  of  7  or  8  miles  along  the 
foot  of  the  Red  Mountains.  Arriving  at  noon  of  tlie  26th,  we  crossed  Witch  Creek 
and  camped  in  a  grove  of  pines  above  its  mouth,  not  far  from  the  foot  of  Mount  Sheri- 
lan,  whose  precipitous  front  was  a  maze  of  roaring  streams  supplied  by  the  melting 
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snows  on  its  upper  slopes.  The  situation  here  is  one  of  the  most  attractive  in  the 
Park.  ( -aniping  ground  and  feed  are  good,  water  is  abunihmt  and  excellent,  fish  of 
three  kinds — trout,  ehub,  and  sucker — are  plenty  in  the  lake,  and  minnows  ean  be 
taken  by  the  luilf  bushel  in  the  warm  waters  of  Witch  ( 'reek.  The  place  is  absolutely 
retired  (there  was  not  even  a  trail  by  the  way  we  came)  and  quite  off  any  line  of  travel 
even  i)roposed  by  the  Park  authorities.  The  hake  is  a  gem  of  beauty,  a  fit  companion 
to  the  noble  mountain,  from  whose  heights  a  view  of  lakes  and  rivers  and  mountain 
peaks  and  ranges  may  be  had  second  to  none  in  this  part  of  the  Rocky  Mountains. 

Our  stay  in  this  charming  spot  extended  to  nearly  five  days,  all  of  which  but  one 
were  spent  in  continuous  collecting  from  the  lake  and  from  the  tributary  already  men- 
tioned as  Witch  Creek.  Violent  winds  made  it  difficult  to  work  far  from  shore  in  our 
light  canvas  boat,  but,  with  the  aid  of  a  small  raft  made  for  the  occasion,  we  got  good 
soundings  and  dredged  successfully  about  a  (piarter  of  a  mile  out.  Here,  besides  the 
kinds  of  collecting  already  specified,  we  used  (mr  small  seine  in  Witch  Creek  and  the 
trammel  net  in  the  lake,  taking  in  the  hitter  considerable  quantities  of  all  the  larger 
kinds  of  fish  the  lake  supi)orts,  in  places  where  the  rocky  bottom  would  have  made 
seining  impossible  even  with  a  much  more  cumbrous  apparatus. 

We  shifted  camp  on  July  31  to  the  west  bay  of  Yellowstone  Lake,  passing  Rid- 
dle Lake  on  our  way  and  i)itching  our  tents  on  the  shore,  a  few  rods  above  the  [Jpper 
Geyser  Basin  of  this  bay.  Here  a  line  of  soundings  was  run  out  about  2,000  feet, 
the  dredge  was  hauled  from  the  boat  1,000  feet  from  shore  at  a  depth  of  102  feet, 
with  a  bottom  temperature  of  46^,  and  at  various  lesser  depths  near  shore.  Other 
collections  were  made  from  the  lake  in  the  usual  variety,  and  also  from  several  of 
the  warm  springs  and  tlieir  outh^ts.  The  first  water  birds  were  shot  here  for  a 
study  (by  Prof.  Linton)  of  the  relations  of  the  fish-eating  birds  to  the  i)arasitism  of 
the  trout,  find  dCvScriptions  were  made  of  rotifers  and  jirotozoa  which  it  was  not 
possible  to  preserve  for  hiU'v  study.  A  short  excursion  from  this  camp  gave  us 
acc<»ss  with  the  boat  and  our  lighter  apparatus  to  Duck  Lake,  a  land-locktMl  body  of 
water,  formerly  conn<M*ted  with  Yellowst<me  Lake,  but  having  now  neither  inlet  nor 
outlet  at  any  season  of  the  yeur.  At  the  foot  of  Yellowstone-  Lake,  where  w<*  arrived 
August  5,  our  party  was  reorganized  by  the  dismissal  of  the  guide*  and  ])ack  train  and 
the  engagement  of  a  teamster  and  saddle  horses  for  the  remaind<»r  of  the  trij). 

From  this  point  we  worked  on  thti  lower  lake,  on  Yellowstone  River  at  the  outlet, 
and  on  Pelican  Creek  and  smaller  tributaries,  until  the  12th  of  August,  Prof.  Lniton 
going  for  i)elican  to  the  head  of  the  lake,  in  a  skiflt",  on  the  0th  and  10th,  with  a  volun- 
teer party  from  the  lake  hotel.  Towing  net  c<»lle(?ti(nis  were  made  by  this  party  not 
far  from  the  inlet.  The  dredge  was  run  from  a  skilf  off  tiie  landing,  on  this  visit,  at 
a  depth  of  100  feet,  and  also  in  shallower  water.  Being  unable  to  reach  deei)er 
water  for  want  of  a  line  left  at  Xorris  Geyser  Hasin,  and  needing  also  other  supplies 
left  there,  for  which  1  was  unabh*.  to  get  transportation-  to  the  lake,  we  l(»ft  the  lake 
for  a  time,  starting  to  Norris  I>asin  on  the  12th.  The  l.Sth  was  spent  at  the  Tnmt 
Creek  camp,  collecting  in  waters  of  various  temperatures  from  Alum  Creek,  above 
and  below  the  remarkable  hot-spring  basin  through  which  this  stream  flows. 

The  occurrence  of  vsmall  tnmt  in  the  ui)per  course  of  this  little  creek  seemed  at 

ftrst  a  mystery,  since  they  are  found  above  the  hot  springs  which  boil  uj)  in  its  bed 

for  a  distance  of  several  rods,  and  so  make  its  waters  then*  altogether  intoh»rable  to 

fish;  but  it  finally  appeared  that  wluni  the  streams  are  tilled  by  melting  snow  in 
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^^tx^ri   \9  r:^A    T/rjir.  rijtna^  -'>e: 


^  y>  ><)k*x^ft  -Ci'/vu  •'a*:  ^^mftu  Vk-  ui*  L#»«r*r  ^if^fp^^t  b^/sn^    Tii^  licai  ▼»  ao^mn  3l 

i^iM;  ;^:vf<!^^  *4  K^  V'u^:9^M:  MA^  u#r  i'r,:0i0m$^  «aid  l&^  IV^  ^hl  li^  irii>'  isr^'.ka  amvi^ 
f.fc^  l^rti^  ^f^ff^^rt  ha^Hf^^  fitt  ^-fX^^t^if^j^  rMifr::.x  ^'w*  ^t*  ^^•**  ^f^y^^t  ^J^A  Fdii^k^  <•> 
tiM?  HuMi^.  ^0*ryi^  V/simu  ^Mf/w  t&i^  V.iJ^^AfiWiK  ^'r^if^^it^    Eii»iicnt  •>9firjc?a:Lnksi^  w«nt- 

^#4t!S)iM>.    if^^MM::  iMMvLt  ;»k^if  ^A//r^  vrtli  tb^^  maUif^  ut%.  vtrv-  Badr:.  c^  f****»^f  friai 

ifu  U0i  JTlt>#  v^  *^MU*:t^\  '4,t  ^,afir/r;  Crf^Hc  a^sam.  :»rtd  frrjcc:  tMr  Gn^KW  Brrer.  at 
ItM;  f^mth  *4  %W%%  r:9r0^k.  uMi  ^i^p  ^tuvH  smI  \Minf  ihf  £^11$  c^"  tbe  Gibbon,  vefl 
kfi^^u  i^^  '^$  tmifAAJtiCtJkAtr  if»rh^  up  tb^  0jr/r#fai«nt  of  fi*b«!^  ap  chiE?  stream.  In  oar 
^'MWi^nm^  ;»t^/y^  ;»o'i  ft^l/zir  f;»tk  ffi  tb««#;  nrer»  'mA  cr«<:kA.  it  wa:&  mir  objert  Dj  kam 
w^tHtt^  ;$$$y  'Aiti^  aiiiiKial  lultsikinUiUtM  ^4  tbe^  mutsitDM  were  similarij  excluded  from 

^//f  lt»>;  '/fPiit  w^  rii;td#;  » tfff^  fifftrt  yifmh  Gey^fr  Baxin  to  tbe  Twin  Lakes  ^in  one  of 
ififUu'.U  mUitji^^U  h'44\  aht^stAy  \fhf!t%  plants  by  a  Fb^b  CommiMion  party),  retoming  by 
A  n$$$Hli  \AkkU^.  withftii  iftiiU^  #'^IM  xUh  Ijsike  i4  tbe  Woodi^  We  went  thence  to  tbe 
Gmi^I  ^*A($ot9f  i'/fil^'tiuK  by  ilt^,  WAy  frftm  tbe  GibUin  atxive  Yirpnia  Ca^-ade.  and 
ft^ft$$  mUun  W'^Urrn  |ia«HM^l^  nwi  mt  f  be  22d  maile  a  trip  to  a  lake  nameless  to  the  gaidess 
lff$t  umrkt*A\  fht'if*',  l^ak^?  by  tbe  ^er#lo^xti(,  and  niaji|ie<l  a^f  the  s^^orce  of  the  Gibbon. 
HV.  i'arrU'4  Ufni^  i\u*ji\ntt^  ntnstW  P4'\uitn^  and  oar  lighter  collecting  apparatus  to  this 
Uik^*^  mu\  iUmtiHu^My  ovf^rhntiU^l  it,  a^  typir^al  of  it8  kiiid« 

i(4^fiiniiffK  b>  VdkiwMir/ne  I^keon  the  2^5iK  we  exploreil  Pelican  Creek  on  the  24th 
for  M^v^^ral  frilli'M  H\HtVH  lU  rw/tith,  and  on  the  25th  dre^lged  from  two  rowboats  at  a 
/li^pth  of  J'/l/>  fr.<fl,  with  a  U/ttoiii  t^fmi>eratare  of  4:^,5".  Betaming  next  day  to  the 
iml^ifUf  Wit  va9\Wa*A4'a\  fwtu  till?  h;w#fr  vAmrm',  of  Altirn  Creek,  the  upiier  part  having  been 
i'«ph/M'^l  by  im  pr«$vioiiMly,  On  the  27th,  WfiKling  the  wagon  to  Mammoth  Hot  Springs 
by  thi?  tmveleil  rrwi^l,  Prof  lAttUfU  and  I  t^xik  tlie  trail  down  the  river  to  Yancey^8 
tUiiU'U^  t't'tmniuu  Motint  Wanhfitirri,  and  iriaking  ironKiderable  collections  firom  Tower 
i'rt*4tU  abovi?  th«  fall.  On  Dw  2Ht!i  wi*  wi?nt  from  Yancey's  to  the  springs,  stopping 
by  th«  wjiy  Hi  Lava  Cri?ek  and  Hhu'.ktiiil  DiMur  Creek.  On  the  29th  the  usual  col- 
UuiiUniH  wi^ri'.  maibe  from  the.  MtuliMon,  at  tlie  croHsing  of  the  Cooke  City  road,  and 
ii\mf  from  Hwan  Lake  on  tint  plateau  of  tin;  sanie  name,  to  which  our  boat  and  the 
UMinil  rolh^<rfinK<''p*h'"<*''*^  wen*.  tranM|K>rt4,Ml  for  us  by  Capt.  Boutelle,  U.  S.  A.,  acting 
Nti|H;rlnt.endent  of  the  Park, 
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On  August  .'^0  we  cIoscmI  the  fiehl  work  (;f  this  trip  with  coUections  from  Glen 
Creek  below  the  falls,  from  the  Gardiner  River  at  the  mouth  of  Hot  Creek,  near  Mam- 
moth Hot  Sjuinga,  and  from  a  small  lakelet  among  the  hills,  towards  Gardiner. 

The  accumulations  of  the  trij)  were  made  under  387  collection  numbers,  represent- 
ing 43  localities. 

Our  work  was  limited  substantially  to  the  central  park  plateau,  only  that  about 
Mammoth  Hot  Si)rings  i)assing  beyond  the  lava  formations  whi(;h  cover  the  plateau 
everywhere  to  an  unknown  de])th  and  noticeably  attect,  as  we  discovered,  the  animal 
life  of  its.  waters.  The  river  systems  investigated  were  those  of  the  Gardiner,  the 
Madison,  and  the  Yellowst/one,  on  the  Atlantic  siile  of  the  "  continental  divide,"  and 
of  the  Snake  on  the  Pacific  slope.  The  principal  Ashless  waters  examined  were  Sho- 
shone and  Lewis  lakes,  the  Upper  Gibbon  and  connected  waters,  the  Firehole  and  its 
branches.  Goose  Lake,  Twin  Lakes,  Swan  Lake,  and  Tower  Creek.  The  etttHjts  of 
geyser  and  hot- spring  outflow  were  shown  especially'  by  collections  made  from  the 
Firehole  and  from  Alum  Creek;  and  those  of  the  occurrence  of  falls  in  the  course  of 
these  mountain  streams  were  shown  especially  by  collections  from  the  Gibbon  and 
some  of  its  tributaries.  The  highest  elevation  re])resented  by  our  aquatic  material 
was  that  of  Mary  Lake  (8,200  feet)  and  that  of  a  small  lakelet  near  Norris  Pass, 
not  far  from  the  same  level.  The  greatest  dei)th  at  which  we  dredged  was  195  feet 
in  Yellowstone  Lake,  although  this  depth  was  exceeded  somewhat  in  the  work  of 
the  following  year.    The  altitude  of  this  lake  is  7,740  feet  above  the  sea. 

As  material  for  a  study  of  variations  ii|  biological  condition,  we  obtained  an 
abundance  of  specimens  for  a  comparison  of  the  system  of  life  in  lakes,  ponds,  rivers, 
and  creeks  where  no  fish  are  found  with  those  in  which  only  a  single  species  occurs, 
and  with  those  supporting  from  three  to  eight  kinds  of  fishes. 

The  eftect  of  the  "continental  divide"  or  watershed  upon  the  distribution  of 
aquatic  animals  is,  of  course,  amply  illustrated  by  our  material;  and  this,  taken  in 
connection  with  materials  gathered  the  following  year  from  lower  altitudes,  should 
show  something  of  the  limitation  of  range  of  several  species  imposed  by  differences  of 
elevation  and  the  like.  The  influence  of  widely  different  geological  conditions  should 
likewise  become  manifest  as  we  compare  the  animals  of  the  waters  of  the  Park 
plateau  with  those  outside. 

My  warmest  thanks  are  due  to  Capt.  F.  A.  Boutelle,  acting  superintendent  of 
the  Park,  who  encouraged  and  aided  our  investigations  in  every  possible  way,  and 
to  our  guide,  Mr.  Elwood  Hofer,  whose  tireless  energy  and  active  personal  interest  in 
our  operations  were  greatly  in  our  favor.  He  was  not  only  the  guide  and  manager  of 
our  movements,  but  a  most  efficient  volunteer  assistant  in  camp  and  in  the  field. 
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TRIP  OF  1891. 

Leaving  Champaign,  Ulinois,  accompanied  by  my  university  awsistaiit,  Mr.  H.  S. 
Erode,  on  the  afternoon  of  August  10,  I  arrived  at  Livingston,  Montana,  on  the 
evening  of  tl\e  13th,  by  way  of  Chicago  and  St.  Paul,  and  proceeded  thence  to 
Helena,  to  which  place  our  outfit  had  been  shipped  from  Washington  and  Champaign. 
Delay  in  the  arrival  of  part  of  the  equipment  made  field  work  impracticable  until 
the  afternoon  of  the  17th,  when  we  made  our  first  collections  from  the  Jocko  River 
at  Ravalli,  on  the  Northern  Pacific  Railroad  in  western  Montana. 

My  immediate  object  on  this  part  of  our  trip  was  an  investigation  of  Flathead 
Lake  and  its  tributaries,  and  among  these  especially  a  small,  v(Ty  cold  trout  stream 
previously  visited  by  Prof.  Evermann,  and  noted  as  suitable  for  the  supply  of  the 
proposed  trout  hatchery. 

Flathead  Lake  itself  offered  a  very  interesting  contrast  to  Yellowstone  Lake, 
examined  the  year  preceding,  but  with  sufiicient  resemblance  also  to  make  compar- 
ison instructive.  It  was  then  commoidy  reached  by  stage  from  Ravalli  through  the 
Flathead  reservation — a  trip  which  we  took  on  August  18,  going  thence  by  steamer 
to  DemersviUe  on  Flathead  River,  about  25  miles  above  the  lake.  We  began  our 
collections  from  this  river  on  the  evening  of  the  same  day,  and  worked  here  also  on 
the  19th,  collecting  especially  from  bayous  and  backwaters.  Through  the  kindness 
of  Mr.  H.  W.  Parchen,  president  of  the  Helena  Board  of  Trade,  and  of  his  associates 
in  a  game  and  fishing  club,  I  had  the  use  of  a  smaU  steam  launch  for  the  work  on 
the  lake — an  indispensable  advantage,  without  which  we  could  have  done  only  a  little 
imperfect  alongshore  work.  Accepting  the  cordial  invitation  of  this  club  to  make 
their  club  house  our  headquarters,  we  went  thither  from  DemersviUe  in  the  launch 
August  20,  and  made  our  first  surface-net  collections  in  the  afternoon  of  the  same 
day.  This  club  house  is  built  upon  a  large  bay  at  the  upper  end  of  the  lake,  partially 
sheltered  from  the  rather  violent  winds  prevailing,  and  yet  containing^  water  of  suffi- 
cient depth  to  iUustrate  fairly  the  deep-water  conditions  of  this  lake.  It  represented 
also  every  variety  of  shore  and  bottom — sandy  flats,  weedy  shallows,  rocky  shores, 
and  gravelly  banks — and  had  the  further  advantage,  for  our  purpose,  of  giving  ready 
access  to  a  consjderable  tributary  of  the  lake,  named  Swan  River  on  the  map,  but 
locally  known  as  the  "Big  Fork.^  Our  collections  here  continued  over  the  three  fol- 
lowing days,  and  included  surface-net  work  of  all  varieties,  many  alongshore  collec- 
tions, and  several  hauls  with  the  dredge,  made  by  aid  of  the  launch,  in  water  ranging 
from  80  to  162  feet  in  depth.  Considerable  collections  were  also  made  on  Swan 
River,  especially  upon  the  rocky  rapids  a  short  distance  above  its  mouth. 

On  the  24th  we  made  a  horseback  trip  to  Swan  Lake,  12  miles  above  our  quarters, 
and  spent  several  hours  collecting  with  our  smaller  apparatus  from  the  lower  part  of 
that  lake  and  from  a  cold  trout  stream  emptying  into  the  river  a  short  distance  below. 

On  the  25th  we  went  by  the  regular  steamer  to  the  foot  of  Flathead  Lake,  where 
we  made  such  collections  from  this  shallow  southern  end  of  the  lake  and  from  its 
outlet  (the  Ooeur  d'Alene)  as  a  heavy  storm  would  permit,  finishing  our  work  in 
this  region  on  the  26th,  and  starting  for  Helena  and  Yellowstone  Park.  Our  work  in 
the  Park  was  confined  to  the  northeastern  part — not  visited  in  1890 — and  to  Yellow- 
stone Lake,  to  which  I  went  especially  for  a  more  thorough  use  of  the  dredge  (with 
the  aid  of  the  passenger  steamer)  than  1  could  make  from  skiifs  the  year  preceding. 
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From  Yancey's  liunch,  which  wc  reached  on  the  2t)th,  we  o:C|)h)rcd  S1f>u^h  Oreek 
above  the  U)\ver  rapids,  and  some  alkaline  ponds  near  Haronette's  Bridge,  ami  on  the 
31st  went  up  the  Kast  Fork  of  the  Velh>wst4)ne  to  Soda  Butte  Station  on  the  creek  of 
the  same  name.  Collections  wen^  made  on  the  way  from  Amethyst  Creek,  and  from 
the  East  Fork  of  the  Yellowstone,  where  this  creek  empties  into  it.  September  I  we 
spent  near  Soda  Butte  Station,  at  work  in  the  creek  and  in  Trout  Lake  2  miUw 
north  of  the  '' station."  Returning  to  Yancey's  Septend)er  2,  we  examined  the  over- 
flow waters  of  the  creek  and  searched  the  Fast  Fork  thoroughly  at  the'  Soda  Jiutte 
bridge,  an<l  finisluMl  our  collections  from  the*  river  in  that  vicinity. 

On  the  M  and  4th  we  continued  to  the  canon  ;in<l  in  the  lake.  The  5th  wan 
spent  in  making  shore  collections  from  Stevenson  Island  in  Yellowstone  Lake 
and  in  an  examination  of  the  small  ponds  and  bayous  of  the  island  itself.  On  the 
forenoon  of  the  7th  we  finished  our  work  on  Y(»llowstone  Lake  i)y  making  three  iiaulH 
of  the  dredge  from  the  little  steamer  /Allah  in  the  vicinity  of  St,evenson  Ishuid,  at 
depths  varying  from  20  to  19S  feet. 

The  work  of  the  season  close<l,  September  10,  with  coll(»ctions  mad<^  from  two 
localities  previ(msly  examine^i  by  Prof.  Fvermann  with  reference  to  eHtabllshini;  a 
tish-hatchery — Bridger  (3reek  and  a  cold  spring  a<IJacent,  near  Bozeman,  and  Homo 
springs  and  small  streiims  near  Boteler's  Ranch,  just  north  of  the  Park.  Tlie  return 
trip  was  made  by  the  Northern  l*a4*ilic  Raih'oad,  Septendier  10  to  L'i. 

The  eolle<;tions  of  this  summer  were  made  under  T*\  coIhM'.tion  nund>erHy  re>preHent- 
ing  23  localities. 

Apart  from  the  practical  points  aimed  at,  and  tlie  opiM>rtunity  to  further  ext<md 
our  knowledge  of  the  aquatic*-  life  of  Yellowstone  Park,  a  region  whose  zo^ilogy  muHt 
long  have  an  excej)tional  interest,  I  value  the  results  of  this  year's  work  chiefly  tin 
atlbrding  the  means  for  a  com]>arison  of  the  animal  life  of  two  lakes  ho  Himilar  in 
many  resjMicts  as  Flathea<l  an<l  Yellowstcme,  and  yet  widely  c.ontrasUMl  in  altitude,  in 
geologiital  surnmndings,  andin  topographi(tal  an<l  geogiaphicral  relations.  It  is,  in  my 
judgment,  by  a  thorough  examination  and  critical  compariHon  of  ty|)ica1  situations  like 
thes<i  that  the  most  interesting  and  immediately  frnitful  iulditions  to  zoological  s<;ien(M5 
are  to  be  made  in  this  field.  1  have  only  to  wish  that  a  longer  stay  on  eaiili  of  these 
lakes  might  have  made  ]>ossible  a  more  minute  and  exhaustive  .study  of  tlieir  animal 
life  and  its  relaticms  to  varying  conditions  <»f  depth,  bottom,  ti^mperature,  seas^iU, 
weather,  biouomic  as.so<'iation,  an<I  the  like. 

DISCUSSION  OF  THE  COLLECTIONS. 

While  the  partial  and,  in  most  casivs,  merely  preliminary  way  in  which  the  mat^e- 
rial  of  these  ex])editions  has  as  yet  been  studied  makes  any  full  fliscnsHion  of  the 
results  im]K>ssibh%  it  se^'ins  best  that  a  report  of  progress  should  \Ht  made,  iires^Mitin^a 
summarv  review  of  the  invertebrate  life  of  these  waters  in  the  midsummer  rUfawm.  with 
des<;ription.s  or  determinations  of  sur-h  new  or  particularly  abundant  and  imfiortant 
kinds  as  have  thus  far  I>e4;n  made  out.  Such  a  statement  will  include,  in  fa^rt,  the 
greater  [lart  of  the  ef>»nomi<r  results  of  immediate  utility,  and  may  be  .said,  therefore, 
to  fulfill  the  leading  object  of  lh<'  work.  This  reiK>rt  may  \Ht  most  iMiUveniently  ivnAt 
in  geographical  form,  the  life  of  ea4h  vwht  system  U^ing  separately  dis<'usse<l:  but,  for 
want  of  time  to  examine  the  entire  mass  of  the  colh^.'tions,  only  a  |>reliminary  itnuufunt 
of  the  fauna  of  the  still  waters  visited,  from  temfMH'ary  jkioIs  to  Flatbea^l  aud  Yellow 
stone  lakes,  will  l>e  given  at  jire;*' ir. 
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The  sy^^ms  to  which  the  various  waters  examined  belong  are  those  of  Snake 
River  and  the  Columbia  on  the  Pacific  slope,  and  of  the  Yellowstone  and  the  upper 
Missouri  on  the  Atlantic  slope.  The  first  is  represented  by  collections  made  in  the 
southwest  part  of  Yellowstone  Park,  the  second  by  those  from  the  Flathead  region,  the 
third  from  the  north  and  eastern  parts  of  the  Park  and  from  the  vicinity  of  Boteler's 
Kanch,  and  the  fourth  by  those  from  the  branches  of  the  Madison  in  the  central- 
western  part,  and  from  Bridger  Creek  near  Bozeman. 

The  collections  now  reported  were  made  from  the  waters  named  in  the  following 
list:  A  mountain  pond  near  Norris  Pass,  Shoshone  Lake,  Lewis  Lake,  Heart  Lake, 
Yellowstone  Lake  and  certain  of  its  tributary  waters,  Duck  Lake  (near  the  Yellow- 
stone), Mary  Lake,  Goose  Lake,  Twin  Lakes,  Lake  of  the  Woods,  Grebe  Lake  (at 
the  head  of  Gibbon  River),  Swan  Lake  (Yellowstone  Park),  a  lakelet  near  Mammoth 
Hot  Springs,  Trout  Lake  (near  Soda  Butte),  small  ponds  in  the  Soda  Butte  bottoms, 
alkaline  ponds  near  Baronette's  bridge  and  several  other  scattered  ponds,  Flathead 
Lake,  and  Swan  Lake  (Montana). 

THE  SNAKE  RIVER  SYSTEM. 

This  system  was  reached  only  in  its  head  waters,  all  a  few  miles  from  the  low  "  con- 
tinental divide,"  which  sometimes  separates  only  imperfectly  the  waters  of  the  Pacific 
side  of  the  continent  from  those  of  the  Atlantic  slope.  Shoshone  and  Lewis  lakes  of 
this  system  are,  respectively,  about  IJ  and  2  miles  in  a  direct  line  beyond  the  crest  of 
the  divide,  and  Heart  Lake  is  less  than  4.  From  these  lakes  and  from  their  tribu- 
taries all  the  collections  made  in  this  district  were  obtained,  with  the  exception  of  a 
little  group  snatched  with  the  hand  net,  while  the  pack  train  was  passing,  from  a 
mountain  j)ond  near  Norris  Pass,  on  the  Shoshone  trail. 

This  pond  was  completely  stagnant  and  filled  with  growing  vegetation  (including 
filamentous  and  gelatinous  algae)  and  fallen  timber.  The  collection  contains  little  to 
indicate  the  elevation  from  which  it  came,  but  is  of  interest  in  comparison  with  the 
contents  of  the  very  diflferent  waters  of  Shoshone  Lake  a  few  miles  away  and  400 
feet  below.  In  this  pond  I  found  a  small  spotted  larval  salamander,  with  both  fore 
and  hind  legs  already  budded  out,  a  considerable  number  of  young  insects  {Corisa, 
ChironomuSj  and  Gorethra — ^larva  and  pupa),  an  amphijwd  crustacean  (Allorchestes 
dentata)y  and  a  great  number  of  entomostraca.  Among  the  latter  were  Diaptomus 
shoshonej*  two  species  of  Cyclops^  Daphnia  pulexy  an  undetermined  species  of  Baphnia^ 
and  a  Geriodaphnia.  A  black  springtail  (Poduridw)  and  a  wheel  animalcule  (Lacinu- 
laria  socialis),  occurring  abundantly  in  globular  colonies,  were  the  only  other  animals 
recognized  in  this  preliminary  examination.  ^ 

Shoshone  Lake. — Shoshone  Lake  is  a  lovely  little  body  of  clear  blue  water  lying  at 
the  level  of  7,740  feet — almost  exactly  that  of  Yellowstone  Lake.  It  is  shaped  like  a 
blotted  T,  with  the  stem,  7  mUes  long,  extending  north  of  east  from  the  Geyser  Basin, 
at  the  head  of  the  lake,  and  the  crosspiece,  at  the  eastern  end,  about  4  miles  in  length. 
The  stem  reaches  a  width  of  1 J  miles,  but  narrows  near  the  middle  of  the  length  of  the 
lake  to  less  than  half  a  mile.  This  lake  lies  charmingly  secluded  in  a  hollow  of  the 
densely  wooded  mountains  which  surround  it  everywhere  except  to  the  southeast.  It 
is  at  present  accessible  only  by  mountain  trail  from  the  Upper  Geyser  Basin,  and  has 
fortunately  been  omitted  from  the  system  of  improved  roads  now  being  made  for  wagon 


*  Described  on  page  251. 
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travel.  The  shores  are  bold  but  not  much  broken,  steepest  on  the  south  and  west, 
where  the  8,000-foot  line  runs  a  quarter  to  half  a  mile  from  the  marji^in  of  the  lake. 
On  the  northeast  a  peak  about  half  a  mile  back  rises  to  8,G00  feet,  and  others  nearly 
as  high  lie  not  far  north  of  the  eastern  end.  To  the  south  the  Pitchstone  Plateau  lifts 
its  black  and  forbidding  mass — patclied  with  snow  all  summer — to  a  height  of  nearly 
9,000  feet;  and  to  the  southeast,  7  or  8  miles  away,  but  seemingly  less  than  lialf  iis 
far,  the  Red  Mountains  rise,  culminating  in  Mount  Sheridan,  10,200  feet  above  the  sea. 
The  rampart  of  hills  surrounding  the  lake  opens  out  on  the  northeast,  where  Heron 
Creek  comes  in;  on  the  west,  to  form  the  valley  of  Shoshone  ('reek;  on  the  south, 
where  Moose  Creek  drains  a  swampy  tract  about  1  mile  across  an<l  5  miles  long;  and 
on  the  southeast,  where  the  waters  of  the  lake  ])ass  out  through  Lewis  River.  Some 
smaller  tributaries  empty  at  the  Cfcyser  Basin,  on  the  eastern  end;  and  a  number  of 
little  rivulets,  dry  at  times,  drain  the  hills  at  various  points.  Near  the  mouths  of  the 
larger  streams,  ponds  or  small  lagoons  occur,  connected  with  the  lake  at  high  water, 
and  in  midsummer  thick  with  vegetation  and  swarming  with  animal  life.  The  imme- 
diate shores  are  commonly  rocky  except  for  an  occasional  narrow  beach  of  black 
volcanic  gravel.  There  is  little  weedj'^  water  in  this  lake,  the  sandy  bottom  bearing 
at  best  a  sparse  growth  of  Potamogeton  and  plants  of  similar  habit. 

The  only  soundings  made  by  us  were  in  the  nortli  arm  or  bay  of  the  lake,  where 
depths  of  40  and  50  feet  were  reached  from  a  third  to  half  way  a(5ross  the  mouth  of  this 
bay,  starting  from  the  eastern  side.  The  bottom  at  these  depths  varied  from  sand  to 
soft  mud,  the  latter  without  vegetation,  the  former  with  a  growth  of  Cladophora. 

Our  camp  was  placed  in  a  small  grove  on  the  flat  at  the  mouth  of  Heron  Creek, 
where  we  had  at  hand  the  creek  itself  and  a  small,  very  weedy,  and  very  muddy  lagoon, 
filled  earlier  with  overflow  waters,  but  then  disconnected  from  the  lake.  Our  collec- 
tions were  made  cliietiy  in  the  nortli  bay  of  the  lake,  but  a  few  things  were  taken 
from  the  western  end,  and  a  few  collected  alongshore  as  we  made  our  way  to  the 
outlet.  In  the  north  bay,  besides  making  collections  along  shore  and  with  hand  nets 
in  the  shallow  water,  we  hauled  the  surface  net  repeatedly  from  the  boat,  from  8  a.  m. 
to  9  p.  m.,  in  both  clear  and  rainy  weather,  and  dredged  at  various  depths  from  6  to  40 
feet.    Our  larger  apparatus  was  useless,  as  there  were  no  fish  in  this  lake.* 


*  Hero  we  first  heard,  while  out  on  the  lake  in  tlie  hrij^ht  still  mornin*;,  the  mysteriouH  aerial  sound 
for  which  this  region  is  noted.  It  put  me  in  mind  of  the  vibrating  clang  of  a  harp  lightly  and  rapidly 
touched  high  U])  aliove  the  tree  tops,  or  the  sound  of  many  telegraph  wires  swinging  regularly  and 
rapidly  in  the  wind,  or,  more  rarely,  of  faintly-heard  voices  answering  each  other  overhead.  It  begins 
softly  in  the  remote  distance,  draws  rai)idly  near  with  louder  and  louder  throbs  of  sound,  and  dies 
away  in  the  opposite  distance;  or  it  may  seem  to  wander  irregularly  about,  the  whole  passage  lasting 
from  a  few  seconds  to  half  a  minute  or  more.  We  lieard  it  repeatedly  and  very  distinctly  here  and  at 
Yellowstone  Lake,  most  frequently  at  the  latter  ]dacc.  It  is  usually  noticed  on  still,  bright  mornings 
not  long  after  sunrise,  and  it  is  always  louder  at  this  time  of  day;  but  I  heard  it  clearly,  though 
faintly,  once  at  noon  when  a  stiff  breeze  was  blowing.  No  scientific  ex]>lanation  of  this  really 
bewitching  phenomenon  has  ever  been  published,  although  it  has  been  several  times  referred  to 
by  travelers,  who  have  ventured  various  crude  guesnes  at  its  cause,  varying  from  that  commonest 
catch-all  of  the  ignorant,  '^ electricity,"  to  the  whistling  of  the  wings  of  ducks  and  the  noise  of 
the  ''steamboat  geyser."  It  seems  to  me  to  belong  to  the  class  of  ai*rial  echoes,  but  even  on  that 
supposition  I  can  not  account  for  the  origin  of  the  sound. 
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The  assemblage  of  animals  in  this  lake  oflfered  a  peculiarly  interesting  subject  of 
study,  since  it  included  practically  no  aquatic  vertebrates.  There  were,  of  course,  no 
fishes  at  all;  we  saw  no  turtles  or  water  snakes,  but  a  single  frog,  and  only  one  small 
salamander.  The  dominant  groups  were  insect  larvie,  leeches,  amphipod  crustaceans, 
and  entomostraca.  By  far  the  most  ab  undant  aquatic  insects  were  caseworms  (larval 
Phryganeidce)^  mostly  pupiB  at  the  time  of  our  visit.  There  were  no  crayfishes  and 
no  isopod  or  phyllopod  crustaceans;  but  two  amphipod  genera  (Gammarus  and 
Allorchestes)  were  very  abundant.  The  Gammari,  represented  by  a  single  large  and 
robust  species  (Gammarus  robwitus  Sm.),  were  exceedingly  common,  creeping  or  swim- 
ming about,  on  or  near  the  bottom,  inshore,  especially  where  collections  of  debris  from 
the  inlet  rested  in  hollows  of  the  rippled  sand.  They  sometimes  rose  to  the  surface 
at  night,  where  our  towing  net  occasionally  took  a  surprising  number  of  them — at 
one  haul  almost  nothing  else.  They  occurred  also  abundantly  i  n  our  deepest  dredg- 
ings,  in  the  lagoons  examined  and  in  the  streams  flowing  into  the  lake. 

This  lake  seemed,  indeed,  a  paradise  for  the  Gammari,  containing  an  abundance 
of  food  for  them,  both  animal  and  vegetable,  fresh  and  in  process  of  decay,  and 
scarcely  anything  that  fed  upon  them  iu  turn.  The  commonest  large  leech  [Nephelis 
obscura,  var.  maculata)  feeds  upon  them  to  some  extent,  as  I  found  by  the  dissection 
of  two  specimens;  but  another  of  these  leeches  voided  a  large  horse-fly  larva 
(Tabanus).  Their  own  food,  if  I  may  judge  from  that  of  seven  specimens  which  I 
dissected,  is  quite  varied,  consisting  of  rotting  vegetation  (whose  condition  was  shown 
by  the  mycelial  threads  running  through  it),  of  fresh  algte,  and  other  green-plant 
substance,  and  of  entomostraca  (I>iaptomi  as  far  as  seen).  The  stomachs  of  three  con- 
tained, also,  a  noticeable  amount  of  pollen  grains  of  the  pine.  In  three  of  the  seven 
S])ecimens  examined  large  numbers  of  Gregarince  infested  the  intestine.  Their  prob- 
able effect  was  shown  by  the  fact  that  the  intestine  was  empty  in  two  of  the  para- 
sitized specimens.  Our  Gammarus  was  thus  practically  at  the  head  of  the  biological 
system  of  this  lake,  which  was  for  it  a  royal  domain  where  it  was  free  to  exact  tribute  of 
all,  yielding  scarcely  anything  itself  in  turn.  The  females  at  this  time  had  their  brood 
cavities  loaded  with  young. 

The  entomostraca  were  principally  a  single  species  of  copepod — a  very  large  blood- 
red  DiaptomuSy  new  to  science  and  here  described  as  J),  shoshone.  This  occurred  in 
great  numbers  in  several  hauls  with  the  surface  net,  and  could  usually  be  seen  on  a 
calm  evening  near  the  surface,  where  its  tiny  sportive  leaps  in  the  air  kept  the  water 
microscopically  agitated,  as  if  by  minute  fish.  Another  Diaptomus,  near  D.  sicilis  and 
perhaps  a  variety  of  that  species,  occurred  much  more  sparingly,  and  a  third  species 
of  this  genus,  described  on  p.  262  as  D.  lintonij  was  less  frequently  seen  than  either  of 
the  foregoing.  There  were  a  few  species  of  Cyclops  here,  0.  serrulatus  Koch,  C.  gyrinus 
Forbes,  G.  minnilus  (new),  and  perhaps  others;  also,  a  Cypris^  a  Bosmina^  a  Chydorus^ 
a  Daphnia  (D.  pulex)^  and  Polyphemus  pediculns.  So  far  as  the  Crustacea  were  con- 
cerned, the  lake  was  in  practical  i)osses8ion  of  Gammarus  robustus  and  Diaptomus  sho- 
shone. 
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The  food  of  the  latter  little  species  was  peculiar  at  the  time  of  1113^  visit,  and  the 
collections  conseijuently  give  little  idea  of  its  usual  function  in  the  biological  system 
of  the  lake.  All  of  more  than  fifty  specimens  examined  from  several  of  the  Shoshone 
Lake  collections  had  fed  freely,  and  often  greedily,  on  the  pollen  grains  of  the  pine. 
Only  a  single  specimen  dissected  contained  also  some  fragments  of  another  entomos- 
tra<:an,  among  which  were  single  antennal  segments  of  a  coi)ei)od,  probably  of  its  own 
species. 

This  fact  is  but  an  illustration  of  the  dei)endence  of  the  animals  of  a  lake  on  the 
contributions  made  to  its  stores  of  food  by  the  surrounding  land.  As  a  surprising 
number  of  fishes  profit  largely  by  the  terrestial  insects  falling  into  the  water,  so  this 
little  copepod  horde  must  live  for  some  weeks,  to  a  very  large  extent,  on  the  pollen  of 
the  surrounding  forest,  relaxing  tlie  ])ressure,  for  a  time,  on  the  ])lant  and  animal  life 
of  the  wat-ers,  which  is  doubtless  their  more  usual  food  resour<*e.  Would  the  destruc- 
tion of  the  forests  here  s(^riously  diminish  the  number  of  Diaptomi^  and  thus  lessen  the 
food  supply  of  the  young  of  the  trout  with  which  this  lake  has  lately  b(».en  sto(^ked? 

The  large  iee(;hes  taken  here  iw.vxw  throughout  the  Park  in  suitable  situations, 
and  have  been  noticed  by  earlier  collectors  at  Yellowstone  Lake.  At  the  Shoshone  sta- 
tion they  were  frequently  seen  in  the  clear  shallow  water,  either  swinmiing  actively  or 
creeping  along  the  bottom.  They  are  carnivorous  leeches,  as  already  mentioned, 
almost  the  only  native  enemies  of  the  Gammanis  worthy  of  notice  in  Shoshone  Lake. 

A  frequent  and  interesting  occurrence  during  our  visit  was  the  a])pearan(5e  at  the 
sunny  surface  of  the  lake  of  a  large  dark-gray  caddis  fiy  (Neuronia  sp.)  freshly  escaped 
from  its  pupal  prison  and  flitting  rai)idly  along  with  its  imi)erfectly  ex])anded  wings, 
just  on  top  of  the  water,  going  with  speed  directly  for  the  shore.  The  number  of  these 
insects — caseworms  in  the  larval  state — was  shown  by  the  thousands  of  their  empty 
cylindrical  cases  washed  ashore.  Larvje,  pupa^,  and  imagos  were  all  common  at  the 
time  of  our  stay.  The  case  of  this  si)ecies  is  conqmsed  of  thin,  irregular  pieces  of 
vegetation  (largely  fragments  of  leaves  and  ei)idermis  of  water  plants),  or  of  chitinous 
plates  of  insects,  eked  out  by  filamentous  alg«T  and  otiier  miscellaneous  objects,  all 
cemented  and  imbedded  in  the  tou^h  secretion  from  the  salivary  glands  of  the  insect 
itself.  On  preparing  to  ])upate,  the  larva  closes  the  mouth  of  its  tube  by  a  coarse 
latticework  of  hardened  mucus  which  protects  the  insect  within,  permitting  at  the 
same  time  the  free  access  of  water.  Shoshone  Lake,  it  nee<l  not  be  said,  was  an  ideal 
place  for  the  breeding  of  these  caddis  flies,  since  it  contained  no  common  carnivorous 
animal  large  enough  to  attack  them. 

Chironomus  larvai  were  common  in  these  waters,  and  their  i)up»,  ready  to  emerge, 
appeared  often  in  the  surface  net. 

The  mollusks  taken  were  limited  to  a  few  specimens  of  a  large,  dark  Physa,  with 
an  exceedingly  thin  and  brittle  shell,  and  a  small,  heavy  Pisidium^  with  a  few  con- 
spicuous lines  of  growth.  These  last  were  fiiostly  em])ty  shells,  collected  from  the 
hollows  of  ri[)pled  sandy  bottom,  where  they  were  readily  seen  as  one  floated  over  in 
a  boat.  An  occasional  dragon-fly  larva  (LibelluUdw)^  large  larva^.  of  HydrophUm^^ 
a  very  few  hydrachnids,  some  slender  annelids — undetermined  as  yet,  and  very  diffi- 
cult of  preservation — and  a  considerable  collection  of  digitate  fragments  of  Spongilla 
are  worthy  of  mention.  So  also  is  the  scarcity  of  waterbugs,  limited,  indeed,  in  our 
collections  from  the  open  lake,  to  a  single  si)ec>imen  each  of  Nototiecta  a;nd  Corisa, 
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Tb#^  Minall  browu  lui^fHpu  m  jK^rid  alrf^a^ly  meotionefl  a^i  r»rr«:orriDcr  near  the  lake 
wan  an  i;xarfif>Uf  of  a  kind  qtiiU;  r'/irnmon  along  the  lake  bordei^  of  thi.s  region.  It  is 
M;ffaratf5#l  from  t.hr;  lake  itnelf  only  by  a  narrow  Htrip  of  beach,  and  is  largely  tilled 
with  fKirid  lilies  (Xupkar),  graMH,  alg^,  and  tlie  like,  which  grow  oat  of  a  deep,  soft 
oiy/e.  Th^^re  waM  little  in  the  asi^emblage  of  animal  forms  of  this  place  to  suggest  its 
elevation  of  more  than  l^iHH)  feet,  unless  the  scarcity  of  mollnsks  and  the  higher  Crus- 
Uuiea  Ih?  w>  explaineiL  A  spef^ies  of  Phynn  and  one  of  PMdium  were  the  only  mollnsks 
taken,  lumt4',iM  were  rejiresentefl  chiefly  by  ephemerid  larvje,  larvae  of  CtUex^  Chirano- 
muH^  and  othe.r  small  IHptera,  caseworms,  Notanej-ta^  Corina^  Agrion  larvae,  and  lar\'» 
of  iP^ftUntUr;  IIy(lr/U!hnid/r  by  a  single  specjies  of  scarlet  water-spider;  Amphipoda 
by  ihe>  lake,  niteden  Oammarm  robtuftm  and  AlUfrchenteM  dentata;  eutomostraca  most 
abnndantly  by  a  Daphniaot  f>ale  pink  c^>lor,  not  seen  by  us  before,  and  here  described 
fiM  /K  a/nguli/eraf  by  J),  jmlex  in  moilerate  numl>er8,  by  PolyphemuH^  Scapholeberig 
uwitowUuH^  Kury<iercnM  lamelUUu$,  (Jhydorvn^  Cypris,  Cyclopn  gyrinus,  C.  serrulaiusj 
et/^?.,  and  by  no  IHfi/pUymi^  so  far  as  observed.  Leeches  were  present,  although  not 
fummmnin — the  N[ie<;ieH  already  mentionerl  (Nephelia  maculata)  and  one  not  detected  in 
the  lake,  AuhHUtma  Uu^uHtrin  I^i<Iy.  This  [)ond  thu8  differed  from  the  lake  in  the 
larger  ntimber  and  variety  of  insexjts,  especially  in  the  larval  state,  by  the  absence 
/if  IHapUrmi^  and  by  the  vaHt  pnMlominane^  of  the  new  Daphnia.  The  latter  had 
evidently  lH?i?n  very  nnn-.h  more  abundant  earlier  in  the  season,  as  shown  by  the  quan- 
til  lew  of  Um  Nummer  o^h^h,  These  formed  a  film  over  many  square  feet  of  the  surface 
and  IiimI  been  washecl  anhore.  in  quantity  as  a  scum-like  dei)osit  along  the  bank.  A 
few  of  the  females  were,  still  bearing  their  ephippia. 

The  <M»lhH;tlonH  mmle  by  Prof.  Linton  from  the  lagoon  at  the  western  end  of  the 
lake  are  similar,  as  far  an  they  go,  but  contain  no  eutomostraca. 

l^tiivlH  Lahu — Lewis  Lake  is  ho  closely  associated  with  Shoshone  that  the  two 
might  very  well  !)e  treato<l  by  the  biologist  as  one.  The  water,  shores,  bottom,  and 
Niirrotindhig  (country  have  HubHtaiitially  the  same  characters  for  both,  and  their  free 
eonneetloii  by  a  river  without  falls  and  only  some  3  miles  in  length  tends  to  oblit- 
erat^e  any  Hmull  local  diflereneeH.  The  fac^t  that  *fishes  are  excluded  from  both  lakes 
by  fallM  In  their  common  outlet  still  further  assimilates  them  in  biological  condition, 
the  only  notl(UMi.l)1e  dlfrerenees  remaining  being  those  of  size  and  depth. 

LewJN  Lake  is  btit  3  miles  k)ng  by  2J  in  breadth,  with  a  greatest*  depth,  in  our 
MoundlngH,  of  HO  feet.  It  is  rudely  triangular  in  form — more  distinctly  heartshaped, 
in  fa(^t,  than  Heart  Lake  itself.  Its  level,  7,720  feet,  is  but  20  feet  below  that  of 
HhoNlione  Lake.  Its  western  banks  are  highest  and  boldest,  the  8,000-foot  contour 
running  UMtnilly  IVom  a  quarttn*  to  half  a  mile  ft*om  the  shore.  On  the  north  and 
northeiist  the  country  is  relatively  low  toward  Shoshone  and  Yellowstone  lakes,  but 
\\\i\  Immediate  banks  are  oe(»asionally  bluliy  and  the  shores  are  everywhere  wooded. 
The  Hod  MountaluM  are  close  at  hand,  a  range  of  ten  peaks  to  the  southeast;  and  to 
the  south  lo4>mH  the  great.  Tipton  group,  the  noblest  mcmntuin  view  to  be  had  from 
.any  part,  of  tlie  Park. 

There  is  a  small  hot-spring  basin  at  the  northwest  angle  of  Lewis  Lake,  and  a 
Mwauipy  traot  about  half  a  mile  square  lies  beside  it  to  the  northwest,  connected  with 
It  for  a  tbrtnight  «>r  so  during  high  water.  At  other  times  communication  is  prevented 
by  a  narrow  strip  of  beaoh,  saud  and  gravel,  a  few  leet  aeiH>ss,  At  a  little  trouble 
and  expense  a  ptn^maneut  passage  way  for  tishes  might  be  maile  and  maintiiiued,  giving 
IVee  aiH'oss  to  eousiilerablo  brtHHlinggiHuinds  and  stores  of  food. 
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On  the  west  side  a  small  permanent  creek  eame  in,  about  M)  feet  wide  and  2  feet 
deep  at  the  time  of  our  visit,  with  several  aeres  of  somewliat  sw^inipy  ground  at  its 
mouth;  and  here  also  were  three  small  warm  creeks  (loO^  F. )  and  one  of  cold  water 
(5()0),  the  latter  ai)i)arentl3'  su])plied  ])y  melting  snow  from  the  l)orders  of  the  Pitijh- 
stone  Plateau.  A  series  of  small  lagoons,  filled  with  sedge  iuid  buhiish,  open  into  the 
lake  along  this  shore.  The  cold  waters  from  the  Hed»M(mntain  range  are  diverted 
from  this  lake  by  the  course  of  Aster  Creek,  which  drains  the  northern  slope  and 
empties  into  Lewis  Kiver,  about  2  miles  below  the  lake. 

Treacherous  and  stormy  weather  during  our  brief  stay  prevent^ed  our  making 
many  collections  in  the  open  water.  The  dredge  was  liaukHl,  in  fact,  but  once,  and 
then  at  a  dei)th  of  56  feet,  abcmt  a  quarter  of  a  mile  above  the  outlet;  and  even  the 
surface  net  was  only  twice  used  far  enough  from  shore  to  give  us  the  so-called  pelagic 
entomostraea.  The  remaining  collections  were  gathered  inshore,  in  the  swamp 
adjoining,  and  from  streams,  botli  warm  and  cool,  on  the  western  side. 

In  the  dredge,  at  5(5  feet,  with  a  bottom  of  fine  black  nuid  and  dead  vegetable 
debris,  we  took  quantities  of  the  large  Gammants,  a  few  AllorehvHtes^  many  Ghirono- 
muft  larvjB,  specimens  of  Pisiduim,  and  an  undetermined  anncOid  not  preserved  in 
condition  for  identification.  The  preponderance  of  Gammarus  was  as  noticeable  here 
as  in  the  companion  lake,  although  fewer  were  se<Mi  along  shore  in  shallow  water.  The 
same  may  be  said  concerning  the  Diaptomt  taken  in  open  water  in  the  snrfjice  net. 
The  gigantic  JHaptomus  fthoshone  wjis  relatively  much  less  numerous,  however,  than 
the  much  smaller  J),  ttidli^  var.  It  was  feeding  extensively  u])on  i»ine  pollen  here,  as 
in  the  other  lake.  Although  proi)erly  i>elagic  forms — those  most  at  home,  that  is,  in 
the  oi>en  water  and  in  the  deeper  part«  of  the  lake  and  foun<l  rarely,  if  at  all,  in  the 
small  lagoons — these  IJiapioml  nevertheless  extend  their  range  close  inshore,  where 
they  might  be  seen  with  the  naked  eye  in  the  water  or  taken  in  the  net,  evei»  when 
the  surface  was  decidedly  rough.  These  collections  contained  many  exami>les  of  a 
peculiar  entomostracan  (Holopedium  gibbenim)  not  noticed  in  Shoshone  Lake,  and  also 
an  abundance  of  a  colonial  rotifer  belonging  to  the  genus  Conocfnlun — allied  to  C.vol- 
voXj  but  apparently'undescribed.* 

In  the  lake,  near  the  entrance  of  the  warm  stream  on  the  western  side,  were  quanti- 
ties of  young  water-bugs  (Notonrcta)^  an  occasional  Coriaa^  GnmmaruH^  (Jhironomus^  and 
ephemerid  larvae.  Oaseworms  were  also  abundant  in  th(»  lake,  and  the  air  alongshore 
was  full  of  two  species,  one  black  and  the  other  pale  brown,  Just  emerged  and  pairing. 

From  a  small  lagoon  filled  with  the  overflow  waters  of  a  geyser,  at  the  western  side, 
we  took  with  the  hand  net  several  sp4'cimens  of  GammaruH  and  hydrophilid  larva*,  a 
few  Allorchestes  dentata  and  young  Corisa^  many  libellulid  larva%  large  and  small,  and 
laa'vaj  of  Agrionina%  a  single  small  PhysUy  and  several  water  beetles  (Calambns). 

From  a  warm  stream  at  the  same  ])lace  (150^  F.)  we  have  many  ei>hemerid  larvje, 
several  caseworms  and  a  single  hydrachnid,  a  great  (piantity  of  large  and  vigorous 
specimens  of  Gammarus  robustuSy  and  a  smaller  number  of  AUorvhcHivH  dimtata^  many 
examples  of  Pmdiion^  a  Physa,,  a  few  annelids  {OUgoeluvta)^  and  a  single  lee<*h 
(Nephelis  i-striaia)  not  taken  by  us  before.  The*  GammaruH  was  feeding  very  freely 
on  dea<l  and  d(*ca}ing  vegetation  and  filament^ms  alga^,  with  some  fresh  vegetable 
fragments  and  a  little  pine  pollen.  No  traces  of  animal  food  occ'urred  in  two  si)eci- 
mens  dissected,  one  half-grown  and  the  other  of  the  largest  size. 


*  Described  ou  page  256  an  C.  leptopuSf  n.  8. 
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From  the  swampy  tract  oii  the  eastern  side  of  the  lake  already  mentioned  col- 
lections were  made  by  hauling  a  sarfaee  net  in  the  open  water,  by  searching  dead 
leaves,  and  by  washing  off  the  lily  pads  (Xuphar)  in  the  net.  These  waters  were 
swarming  with  life,  chiefly  insect  larvje  and  crustaceans.  They  apparently  contained 
relatively  few  mollusks,  several  specimens  of  a  large  Physa,  a  few  PiHidium  and  one 
Amnicola  occurring  in  our  collections.  The  insect  larva?  included  Agrion,  Ephemera^ 
ChironomuHj  Gorisa^  Rydrophilus,  and  Gorethra,  The  only  ami^hipod  crustacean  was 
AllorcheHtes  dentata^  represented  by  but  few  examples,  but  the  open  water  contained 
a  great  quantity  of  Daphnia  anguli/era  and  an  occasional  Sida  crystalUna.  Among 
the  lily  pads  the  same  Daphnia  occurred,  together  with  a  great  number  of  Sida^  a  few 
exauiples  of  Gyclops  and  Diaptomij  and  several  ot'  Daphnella  and  of  Polyphemus  pedic- 
ulu8  (young  and  a<lult),  and  a  single  short,  <lark  cyprid.  Leeches  and  their  capsules 
were  frequent, the  usual  spotted  and  striate  species  {Nephelis  maculata  and  N.  i-striata), 
A  single  si)ecinien  of  Glepsine  elegans  and  another  Glepsine  not  determined  were  also 
noticed.  The  capsules  of  these  leeclies  were  common  on  the  leaves  of  water-plants. 
Among  less  conspicuous  objects,  small  Hydraehnidcej  Hydra  fusca,  and  the  colonial 
rotifer  Gonochiltis  were  abundant. 

If  we  may  pause  now  to  glance  at  the  animal  life  of  these  three  lakes,  character- 
istic as  they  are  for  their  region,  as  compared  with  that  of  similar  lakes  of  much  lower 
altitude — Lake  Geneva,  in  Wisconsin,  for  example — we  find  that  the  large  and  con- 
spicuous differences,  so  far  as  invertebrates  are  concerned,  lie  mostly  in  mollusks  and 
crustaceans.  The  complete  absence  of  Unionidce^  of  Paludinidce,  MeUmiidw^  and  of 
Valvata^  and  the  scarcity  of  Planorhis  and  Amnicola  are  cases  in  point.  The  absence 
of  crayfishes,  of  Epischura^  and  of  Simocephalus  is  the  most  notable  distinction  in 
the  crustacean  list.    Polyzoa  also  were  extremely  few. 

Heart  Lake. — Heart  Lake  had  to  us  the  very  especial  interest  that  it  gave  an 
opportunity,  hitherto  unparalleled  in  this  country,  to  study  by  comparison  the  effect 
of  the  presence  of  fishes  on  the  bionomic  system  of  a  mountain  lake;  and  as  the  barren 
waters  of  Lewis  and  Shoshone  lakes  have  since  been  stocked  with  trout  by  the  U.  S. 
Fish  Commission,  the  results  of  this  comparison  of  native  conditions  may  hereafter  be 
checked  and  supplemented  by  a  study  of  the  later  state  of  invertebrate  life  in  these 
two  lakes.  This  lake  is  situated  similarly  to  Lewis  and  Shoshone,  is  of  nearly  the 
same  size  as  Lewis  Lake,  and  is  in  most  respects  a  companion  to  that  and  Shoshone, 
but  differs  totally  in  the  fact  that  its  outlet  is  unobstructed  by  falls  and  that  it  is 
consequently  well  supplied  with  fishes.  It  lies  only  5J  miles  from  Lewis  Lake,  in  a 
straight  line,  and  about  6  miles  from  the  southern  arm  of  Yellowstone  Lake,  but  the 
latter  is  on  the  opposite  side  of  the  divide  and  is  consequently  connected  with  a 
different  system  of  waters.  It  is  divided  by  a  peninsula  into  two  unequal  parts,  the 
larger  of  which,  rudely  rhomboidal  in  shape,  is  approximately  1 J  by  2  miles  in  diameter. 
The  smaller  part  is  subtriangular,  with  principal  diameter^  of  about  a  mile,  and  the 
n.arrow  neck  uniting  these  two  divisions  of  the  lake  is  about  a  quarter  of  a  mile  across. 

Heart  Lake  differs  from  Lewis  and  Shoshone  by  its  closer  proximity  to  the  Eed 
Mountains,  especially  to  Mount  Sheridan,  and  consequently  by  the  much  greater 
amount  of  snow  watc^r  which  it  receives.  At  the  time  of  our  visit,  during  the  liast 
days  of  July,  the  rush  of  rivulets  down  the  mountain  slope,  supplied  by  the  melting 
snows,  filled  the  air  all  day  with  a  noise  like  that  of  a  train  of  cars.  This  lake  has 
also  its  hot-spring  and  geyser  basin,  but  nn-eives  through  Witch  Creek  a  relatively 
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larger  body  ot*  warm  water  than  (hither  of  tlie  others.  It  drains,  i<ccording  to  the 
publiHlied  map  of  the  (feoh>gieal  Survey,  a  lar*^er  basin  in  proportion  to  its  si/e  and 
is  bordered  <m  the  nortli  by  a  marshy  tra<*t  2.\  miles  h)n^-  by  nearly  a  mile  wi<le.  Its 
surface  lies  250  feet  below  that  of  Lewis  Lake  and  270  beh)w  the  Y'eHowstone.  Its 
waters  are  very  clear,  bnt  are  nevertheless  mnch  more  weedy  ah)njxshor(*  than  those 
of  either  of  the  other  lakes. 

The  slope  of  Monnt  Sheridan  crontinues  downwards  into  the  lak«»  a  little  distance, 
and  the  water  consequently  deejKMis  rapidly  from  the  eastern  shore.  Abont  200  feet 
out  the  depth  was  Oi  feet;  at  400  feet  it  was  124;  and  at  1,000  \Wt  it  was  140.  The 
bottom  temperatnie  at  this  latter  deptli  was  40^  F. 

Our  camp  was  pitched  on  the  western  si<le,  abont  half  n  mile  from  the  mouth  of 
Witch  Creek,  and  our  work  was  confined  to  this  shore  and  to  a  <listauc<'  of  about  half 
a  mile  alonj^  the  northern  shore.  Our  dn.Ml«^infi^s  here  w(»re  made  in  three  lo<*alities: 
in  shallow  water  inshore,  at  a  depth  of  about  10  feet;  upon  rocks  a  little  distance  ont, 
at  a  depth  of  .'^O  feet;  and  in  deep  water  from  46  to  120  feet,  with  a  bottoui  of  soft  mud. 
(.•ollections  were  nnule  with  the  surface  net  from  the  open  water  at  varions  hours  of 
the  day  from  0  a.  m.  to  0  ]>.  m.,  nnder  sm-h  con<litii »ns  of  weather  as  otfered  themselves, 
and  also  from  shallow  water  amonti^  weeds,  comm«»nly  near  the  bottom,  in  addition 
to  these,  considerable  colh»,('tions  of  lishes  were  ma4le  with  the  trammel  net  and  the 
smaller  seines,  the  latter  of  whi<*h  we  used  in  Witch  Creek  as  well  as  ahm^shcue  m 
the  lake  itself,  and  from  these  (ishes  a  (piantity  of  material  was  obtained  for  a  study  of 
the  food  of  the  various  kinds. 

As  might  hi'  sn])pos(Ml,  son»e  noticeable  ditferences  a])pear  on  a  comparison  of  our 
c«»llection  lists,  some  rea<lily  ar*connted  for  and  others  at  present  inexpli<*able  unless 
as  the  secondary  or  mon»  remote^  effects  of  the  Mrst.  It  is  naturally  to  be  ex])ei'ted 
thatiu  so  small  a  lak(»,  and  one  with  so  t*ew  o))portunities  for  suecessfnl  con<*ealment 
or  es<iape,  tin*,  kinds  of  inverti'brates  on  which  tishes  frt'd  by  pn'fert'nce  wonld  be 
unable  to  maintain  th<*mselves  in  as  lar^e  nund)ers  as  in  similar  situations  where 
lishes  do  not  occur  at  all;  and  especially  will  this  necessarily  be  true  if  we  tind  that 
the  lishes  <h*stroyinj^  these  invertebrates  are  not  strictly  depen»lent  on  thern  for  fiMKl, 
but  eat  other  thin<:s  as  woU.  Tin's  is  trneof  both  the  trout  and  the  sucker,  the  former 
being  almost  indiscriminately  earnivorous,  and  the  latter  mixing  insect  larva*  and  the 
like  with  a  large  proportion  of  vegetabh*  food. 

It  is  jnobably  in  this  way  that  we  are  to  ex]>lain  the  fact  that  we  did  not  tind  in 
our  stay  on  this  lake  a  single  larva  of  Xfurotfin  (the  largest caseworm  in  these  waters), 
so  abundant  in  Shoshone  Lake,  nor  a  single  amphipod  crustacean  (Gammaruit  or 
AllorcheHti'H] — all  large  enough  to  afford  an  attractiv<»  food  to  one  uv  all  of  the  fishes  in 
these  waters.  That  they  occur  here  I  can  scarcely  donbt,  although  the  distribution 
of  the  GammffruM  seems  at  best  \ery  whimsical  in  this  regi<Hi,  but  th<*y  certainly  were 
far  le.s8  common  tlnni  in  the  atljaci'nt  lakes.  The  absence  of  the  larger  leeches  (Xeph- 
cU4t  manthfttK)  nniy  be  due  to  our  failure  to  fiinl  suitable  places  for  them,  or  they  also 
may  be  eaten  by  fishes. 

More  difflcnlt  to  understand  is  the  very  i*eniarkflblc  fact  that  we  did  not  find  here 
so  much  as  a  singh*  specimen  of  the  almost  gigantic  copepod,  IHaptomuH  Hhoshouc^ 
although  its  companion  elsewhere,  the  smaller  spccien  of  DiaptamuSj  was  extremely 
abundant  in  all  our  o]K^n  water  hauls.  Biinally  difflenlt  '^'^  •▼**^^uation  was  the  vast 
abundance  of  the  entoniOBttaciH  i>Ap%M^eiKA  hr^uk^^^^  -^  taken  before  we 
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reached  this  lake,  and  here  the  most  abundant  species  next  to  Diaptomus.  With  it 
was  Ijcptodora  hyalina,  also  extraordinarily  common  (for  a  predaceous  species)  in  the 
product  of  every  haul.  The  absence  of  Polyphemus  pediculus  is  less  remarkable,  since 
it  was  not  (common  in  the  other  lakes,  and  the  fact  that  Holopedium  gihberum  should 
be  wanting  here  while  common  in  Lewis  Lake  is  without  special  meaning,  since  we 
failed  to  find  it  in  Shoshone  Lake. 

A  fuller  discussion  of  this  matter  must  be  postponed  until  our  materials  illustrat 
ing  the  food  of  fishes  taken  here  have  been  completely  studied;  and  I  will  merely  add 
at  present  some  further  details  concerning  the  general  collections. 

Tliebeatjh  on  the  west  shore  was  gravelly,  in  some  places  with  boulders  of  consid- 
erable size,  and  occasionally  with  a  stretch  of  sand.  The  bottom  was  covered  with  a 
growth  of  weeds  (Potamogeton^  alga^,  etc.)  and  was  greatly  cumbered  with  driftwood. 
Our  deepest  dredging  was  made  oft' this  shore,  beginning  at  a  depth  of  120  feet,  with 
a  teni[)(*Tature  of  40^^  F.,  and  ending  at  46  feet,  with  a  temperature  of  53°.  This  haul, 
made  from  a  raft  and  boat  together,  was  about  100  yards  in  length,  over  soft  mud 
containing  some  very  fine  sand,  but  consisting  largely  of  organic  debris,  both  vegetable 
and  animal.  The  latter,  minutely  examined,  was  seen  to  be  made  up  of  the  valves  of 
entomostraca,  fragments  of  the  cuticle  of  insect  larvae,  and  the  shells  of  rhizopods 
(Difflugia  and  Echinopyxin)^  while  the  vegetable  remains  consisted  of  minute  pieces  of 
Vaucheria  and  other  filamentous  alga),  and  fragments  of  higher  plants,  with  a  multi- 
tude of  shells  of  diatoms.  The  living  animals  of  this  haul  were  Chironamus  larvae  and 
pupte  only,  the  former  red,  and  mt^ny  of  them  in  their  usual  tubes  composed  of  mud 
and  minute  organic  remains. 

The  shallower  hauls,  made  at  a  depth  of  30  feet  oil  a  bottom  of  rock  and  gravel 
covered  largely  with  CUidophora^  aggregated  about  50  yards  in  length.  A  quantity 
of  material  was  brought  up  and  all  critically  examined.  It  was  composed  almost 
wholly  of  rod  Chironomus  larvie  and  their  tubes,  together  with  a  few  specimens  of 
Pisidium,  A  si  ngle  ephemerid  larva  ( Ccenis)  was  the  only  other  animal  found.  On  the 
various  alongshon^  hauls,  at  or  lumr  the  bottom  and  through  the  weeds,  the  following 
forms  were  obtained:  Larvie  of  Chirorwmus^  ephemerid  larvae,  case  worms  (a  single 
specimen  seen),  small  hydrachnids,  Physa  and  Pittidium  (oidy  a  few  of  each),  Cyclops 
gyrinus  aud  other  species,  IHaptomus  sieilis  var.,  Daphnella  brachyura,  Daphnia 
arctuitaj  Euryoerous  laimllatus^  Acroperus  leucocephalus^  Leptodora  hyalina^  Bosmina 
longirostris  and  some  undetermined  cyprids,  Stylaria  lacustris  and  other  annelids,  and 
an  abundance  of  Hydra  fusoa  of  the  brick-red  variety.  The  most  abundant  thing  was 
Daphnella  hraohyura^  and  the  next  Diaptomus.  The  Cyclops  was  common,  as  were  like- 
wise ephemerid  larvie  and  the  small  bivalve  entomostracans  Eurycercus  and  Acroperus. 

The  towing-net  collections,  made  in  the  open  water  some  little  distance  from  the 
shon\  ooittained  a  much  smaller  variety,  all  entomostraca  and  hydrachnids.  The  latter 
were  few  in  number,  noticed  oidy  in  a  single  haul.  By  far  the  most  abundant  species 
wi\re  JHaptomm  siHlis  (1)  and  Daphnella  hraehyura^  sometimes  one  predominating 
and  sometimes  the  other.    With  these  were  Leptodora  and  an  occasional  Daphnia. 

The  abundance  of  fishes  in  the  lake  was  shown  by  the  fact  that  our  trammel  net, 
simply  stret^^hwl  in  the  open  water  in  the  evening  and  lifted  at  noon  the  following  day, 
eont4uned  87  llsluvs,  12  of  them  tn)ut,  the  remainder  suckers  and  chubs,  the  latter  most 
numerous.  At  another  setting  of  this  net,  near  the  mouth  of  Witch  Creek,  in  8  to  10 
feet  of  water,  10  trout,  2  chubs,  and  05  suckers  were  taken  in  six  hours. 
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YELLOWSTONE   RIVER  SYSTEM. 

Y«»nowst()iH»  RiviMtlntins  :ilJ  rJu*  oastfiii  ;iud  iiorilieni  ^i(it*  oltho  Naiioiuil  Pnik, 
more  than  lialf  its  an^a,  and  inini  Iin^s^*  watL-rs  murli  ilu-  lai'.s;«*i  imir  oi  i»ui  roUecnons 
\ras  taken.  Y«*ilowstoin*  Laktj  was  visiUMJ  butli  yr.ais;  I'^^lican  Cuvk  aiul  Njuallei 
ti'i butanes  at  the  uorrherii  »iud  wui-e  svarciied:  and  Y«'lU»wsioiic  Ri\er  wacs  cxanumrd 
at  iiiter\"als  ti-<mi  rhe  lake  to  rhe  inourh  ot  rlu-  Laniai  -a  Mjasl  iiuk.'  \\w  sinallei 
rri])ataries  of  riiis  sysr<*ni  <;\aniin(.'d  \m.m>:  Ahna  rit*»rk,  Tower  Circk,  Slon-h  (.'lock, 
Lamar  River.  Ajnethvsr  Cn*<*U.  S)da  15)UteCivek,  Uhukiail  I  >i;ri  rn^k.  Lava  Cicck, 
(jrlen  <.'i*(*ek,  and  Gartliiier  UiviM*.  CoUeciions  weit*  also  aiadt-  iroai  iiuiiKious  hdvi.\s 
antl  p«)nd»  <ionue<'ted  with  this  ih'aiiiafjcr  system:  l.>nck  Lakv  uoar  tht*  \vc.>i  '>ay  ol'  Yd- 
Inw.stoae  Lake:  snnie  aikaliin^  ponds  in.'ar  Baroiiette'ss  Biid{;e  across  i  lie  Yi*llow.>Lonc; 
Fish.  Lake,  aear  the  Soda  Bnrre;  Iwin  Lakt.***,  on  the  ilai  dividinf;  ilie  Inatl  waicis 
of  rhe  Gi]>I}on  froni  those  of  rlh*  (.lardiatT  and  <lraint.'d  by  C^bsidian  (.'icok:  Lake  oi'  the 
WoimIs:  Swan  Lake,  di'ainiu^  into  Uleu  Oeek;  a  sjuall  hiki^-lel  iicar  Maiiiinolh  tlut 
Sprinjirs.  eoane<.*ted  with  the  GaidiiMM*;  and  Boteler  Spiiijoj^  «^aisjde  iho  l.*ai  k. 

Y**UoiCHtotus  Lakti. — With  \elli>w stone  Lake  we  reach  the  aquatic  headquarters  ol 
this  rejxion,  the  real  center  of  interest  and  iniportance  tor  the  study  of  the  invei  te- 
brate  lite  of  Yellowstone  Park.  Lt  is  the  kuj^est  lake  so  nciii"  the  suinuiit  oi^  the  Kock.^ 
Mountiiins^  and.  except  in  jj:  its  hi^h  altitude,  prest^nts  every  featuie  suitable  to  the 
maintenance  of  an  abundance  of  animal  lite.  Its  /.oi.>logical  interest  is  tittin^^ly  sup 
porteil  by  its  ;j:eot!:niplLic  aud  scenic  teatures,  which  supply  an  <M.lmirablc  scttiji)^  to 
the  pictnre  of  Life  that  slowly  sha^K^'S  iiscif  iu  the  mind  of  the  /A>i>Jo^ist  a.s  he  studies 
its  waters  and  their  contents  and  the  inhabitant^  of  its  lH.»lLoni  aud  shore^s  in  their 
relation  to  each  other  aud  to  suLamudin^  nature. 

The  geidogy  of  the  region  shows  that  the  present  hike  is  only  the  relatively  small 
remnant  of  a  much  larger  IkkIv  of  water  whu-h  fornicrly  tille<i  llaydcu  \'alK\\  aud 
extendeil  down  the  Yellowstone  nearU  to  the  pteM-nt  falls;  but  there  is,  I  think,  m» 
reason  to  believe  that  it  has  dwindU^l  in  /AKdv>j;ical  iu»pv»rtauve  as  it  has  iu  size. 
Except  for  changes  of  climate,  the  variety  of  animal  Uams  a  hike  ol  this  si/.e  may 
maintain  neeil  not  be  surpasseil  .ami  coiumoutv  is  uv»t^  bv  that  to  be  Ibuuil  iu  one 
many' times  its  size.  It  is  ni>t  likely  that  there  was  evei  heie,  when  tlds  lakiMvas 
largest  iind  dtH?pest,  a  s|KHial  interior  ami  ileep  water  fauna,  such  as  occurs,  for 
example,  in  the  (ireat  Lakes  i»f  Ninth  America;  tor,  if  there  were,  lenniants  of  it 
would  certainly  continue  ami  would  have  appeareil  in  our  ihep  water  ilreilgiugN. 
As  a  home  of  aniinal  life  it  has  probably  been  tor  ages  simihu  to  what  it  is  now, 
except  that  we  must  snpi>ose  timt  the  sin);h^  aperies  iif  tish  which  m»w  inhalats  it- 
evidently  an  immigrant  across  the  c«Mdihi^ntal  diviilt^ — has  prodmed  certain  changes 
in  the  balaiu'C  of  life,  sonu'  of  which  will  doubtless  beconm  nmre  apparent  as  our 
collections  from  this  lake  are  thoroughly  stutlietl. 

The  most  striking  featuiv  of  Yellowstone  Lake  is  the  irregnlarit.x  of  itb  tbim  ami 
the  consequent  length  of  its  shore  line,  sneh  that  with  an  area  of  about   110  square 
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loilieH,  jtJ4  nUorn  Viut*.  approHi/^h^fH  UHfmWenin  leni^b;  a  fact  whose  biological  signifi- 
r/iiiu'v.  will  \p4t  HuiU'TnUHHl  if  wi*  call  to  niirid  that  the  greater  i>art  of  the  food  of 
tinU^'H  ill  Miirli  a  lake  tfi  to  ^>e  found  among  the  weedH  of  itA  nhoal  waters  alongshore. 
From  a  main  \HH\y  'a  fairly  regular  iiarallelogram,  7  by  12  miles)  several  large  arms  or 
bayn  jirojei't  Ut  tlie  went  and  miiith,  giving  the  whole  lake  an  extreme  length  of  20 
iiiileH  aiMl  a  width  of  14.  The  imme^liate  banks  are  generally  abrapt,  although  not 
high,  with  a  narrow  gravel  Ix^a^^h,  and  except  along  the  tributary  streams  there  is- 
little,  or  no  Hwaiiif>y  ground  alxmt  the  shore.  The  Yellowstone  above  the  lake,  how- 
ever, riuiH,  as  do  inoHi  Mtn'aniM  in  this  region,  tlirough  a  wide,  swampy  bottom,  which 
niiiHt.  afVonl  an  ininiense  field  for  the  bre^eiling of  fishes  and  for  the  growth  of  their  fo<Hl; 
aiifl  Peli<'aii  (yre^*.k,  the  next  largest  tributary,  is  similarly  situated,  while  several  of  the 
Hinaller  ere^'ks  have  ejM'Ji  at  their  mouth  a  little  bar,  piled  uj)  by  waves  and  ice,  which 
has  partly  Ht/4»piH'xl  the.  outlet  and  so  formed  above  it  a  weedy  lagoon  or  marshy  bay. 

The  brittoni  ex^minionly  slopes  gra<lually  downward,  making  an  abrupt  descent,  so 
far  as  known,  <irdy  from  the  shores  of  Frank  Island  and  from  the  lofty  summits  about 
Sout  heast  Hay.  Beyond  the  beach  of  gravel  and  boulders  which  commonly  borders 
the  lake,  e^)mes  usually  a  beJt  of  sand  or  sandy  gravel,  and  beyond  this  a  sandy  mud, 
biM'/oniing  liner  and  darker  inwards,  until  in  the  deepest  water  reached  it  was  a  very  fine 
bhwik  or>/e.  The  greaUist  depth  reported  by  the  Ilaydeii  survey  was  300  feet,  in  the 
e.ent<*r  of  West  Hay.  My  i)wn  deepest  simndings  were  incidental  to  our  dredging  oper- 
iiMons,  and  were  lijiiit<*.d  to  a  distance  of  2,000  fe(;t  from  shore  off  our  camp  at  Hot 
Hpring  Hasin  on  West  Hay,  and  to  an  area  north  and  east  of  btevenson  Island,  where 
(he  load  was  dropped  at  distanees  varying  from  half  a  mile  to  2  miles  from  the  island. 
The  greatest  dc^pth  reiU'hed  in  this  area  was  2.'U  feet,  at  a  iK)iut  nearly  equidistant 
from  H(4^venson  Island  and  Steandioat  Point. 

My  only  ^enlpo^atu^^  ol)s(uvati()ns  were  made  August  4,  1890,  at  which  time  the 
Hmi'iM'.e  temperature  of  the  water  was  02°  F.,  tlie  bottom  at  100  feet  was  46^,  and  at 
I  HI  feet,  12^". 

This  lake  lies  almost  at  the  summit  of  the  Uocky  Mountain  watershed,  the  con- 
tinental divhie  following  approxinnitely  the  outline  of  its  western  and  southern  borders 
f(U'  about  10  miles,  at'  distanees  varying  from  a  mile  to  f)  miles  from  the  shore.  To  the 
wi^st wanl  of  the  lake  lie  broken  piue-eovered  hills,  which  rise  from  250  to  800  feet 
ubovi>  its  levid.  To  the  iu)rth  are  the  dark  ridge  of  the  Elephant's  Back,  about  850  feet 
above  the  lake,  and  the  Sulphur  Hills,  whi(*h  tinally  rise  to  a  height  of  9,000  feet  above 
t  he  sea.  On  the  east  lies  a  nniss  of  rugged  volcanic  mountains,  a  part  of  the  Absaroka 
Uauge,  patched  with  snow  all  sunuuer.  They  approach  the  shore  most  closely  along 
the  southeast  arm  at  the  upper  end,  where  the^scenery  is  very  bold  and  tine.  A  few 
peaks  rise  to  a  height  of  11,000  feet  above  the  sea  at  a  distance  of  5  or  6  miles  from 
the  sluue.  The  boldest  elevations  are  those  just  below  the  mouth  oY  the  inlet,  where 
iuount4iins  less  than  2  nules  away  reach  a  height  of  9,600  fet^t. 

liesides  t  he  I  ■  pper  Yellowstone  and  IVlicau  Tivek,  alreiwiy  mentioned,  the  principal 
tributaries  to  th<^  lake  an>  a  number  of  small  strtMUus  which  drain  these  eastern  moun- 
tains, and,  taking  their  waters  I^Hm\  the  melting  snows  and  Hewing  most  of  their  way 
tluHuigh  overhanging  toivsts,  bring  to  the  lake  a  inmsidenible  amount  of  veryoold 
water.  The  hot  springs  and  gi\vsers  an^  fouml  nuu^tly  on  the  western  aim  and  at 
Steamboat  Point  in  the  northeastern  p^ut  of  the  lake«  but  the  amount  of  warm  water 
coutributtHl  by  them  is  quite  insignitleaut  t'or  so  large  a  lake. 
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In  the  open  water  there  was  always  a  very  fair  supply  of  entomostraca,  both 
Cladocera  and  IHaptomi,  but  at  the  time  of  our  arrival  on  the  West  Bay  the  phenom- 
enal fact  was  tlie  vast  abundance,  both  in  deep  and  shallow  water,  of  a  rotifer  or 
wheel  animalcule  which  forms  rolling  spherical  colonies  imbedded  in  a  gelatinous 
meilium,  each  colony  consisting  of  a  little  cluster  of  these  animalcules  arranged  in 
such  a  man  ner  that  their  inner  ends  approach  each  other  in  the  middle  of  the  mass, 
while  their  outer  ends,  with  mouths,  cilia,  etc.,  are  exposed  on  the  surfiice.  To  the 
naked  eye  these  colonies  of  rotifers  appear  like  minute  grayish  si)eck8  of  floating 
matter.  This  species  belongs  to  the  genus  ConochiluH^  but  ditfers  noticeably  from  the 
common  C.  volvox.  I  have  thought  best,  consequently,  to  describe  it  as  C.  leptopus 
(page  1356).  It  was  so  abundant  in  the  water  that  a  haul  of  a  ring  net,  a  foot  across, 
for  fifty  strokes  of  a  single  i)air  of  oars  gave  a  measured  half  pint  of  this  form  alone. 

This  colonial  rotifer  is  not  to  be  confounded  with  the  "water  bloom,"  which  devel- 
oped in  Yellowstone  Lake  a  little  later  t<^)  an  extent  very  embarrassing  to  our  surface 
net  work.  This  so-called  "  bloom"  consisted  of  specks  of  various  alga*,  growing  so  freely 
in  the  water  as  to  give  it  a  faint  tint  of  dirty  green,  and  washing  ashore  in  quantity 
along  the  leeward  side  of  the  lake,  usually  at  this  season  the  northern  and  eastern. 

Away  from  the  shore,  by  far  the  most  common  crustacean  was  Daphnia  pulex,* 
Although  in  ordinary  situations  the  males  of  Daphnia  are  by  no  means  common, 
in  our  Yellowstone  Lake  collections,  made  in  August  and  September,  the  males  of  this 
variety  were  many  times  commoner  than  the  females,  making  sometimes  nearly  the 
wliole  of  a  large  catch.  The  few  examples  of  the  other  sex  seen  were  mostly  young, 
although  a  female  bearing  the  ephippium  occurred  occasionally.  Next  in  abundance 
was  the  smaller  of  the  Diaptomi  found  in  Shoshone  Lake,  the  so-called  variety  of  D. 
sicilisy  and  with  this  came  somewhat  rarely,  but  still  fairly  abundant,  D.  shoshone  and 
7).  lintoni.  Several  species  of  Cyclops  occurred  here,  only  a  new  one  (C  mimiilus) 
very  frecpiently,  however,  and  this  in  small  proportion. 

Most  of  these  crusttR^e<ins  ranged  in  shore  as  well  as  in  the  deeper  water  of  the 
interior  parts  of  the  lake,  Daphnia  pulex  falling  away  in  numbers  more  rapidly  in 
shallow- water  collections  than  IHaptomuH  sieili^.  To  these  inshore  species  we  may 
add,  from  our  surface-net  collections,  Polyphemus  pedioulus  (sometimes  very  abundant 
among  the  weeds),  Cyclops  (jyrinus^  and  C.  serrulatus  (both  rare),  Chydorus  sphecricus 
(few),  Scapholebens  mucronatus  (few),  Cypris  sp.  (only  occasional),  Alona^  and  the  usual 
miscellaneous  drift  of  shore  forms,  Chironomns^  Alhrchestes  (both  dentatus  and  inermis)^ 
OammaruSy  caseworms,  hydrachnids,  planarians,  Clepsine^  etc. 

Collections  made  in  the  lake  near  enough  to  the  outflow  of  hot  springs  to  exhibit 
their  influence  differed  from  those  made  in  cold  watiT  only  in  their  more  scanty  char- 
acter; and  where  the  water  was  actually  warm  it  commonly  contained  nothing  but  the 


*The  common  and  oven  abundant  occurrenro  of  this  spcries  in  Yellowstone  Lake  as  a  form 
apparently  pelagic  in  its  habits  (widely  ccmtrasted,  (Mmseiiuently,  with  its  usual  character)  was  so 
unexpected  and  unusual  that  I  hc^sitatcd  lon;r  before  assi><^ning  this  Daphnia  to  the  species  most  abun- 
dant in  onr  stagnant  pools.  Prolonjjed  study  of  it  from  various  collections  in  the  Park  in  comparison 
with  those  from  the  waters  of  Illinois,  has  finally  led  nie  to  conclude,  however,  that  this  Yellowstone 
Lake  form  is  not  to  be  specifically  distinguished  from  American  examples  of  pulex.  In  order  to 
fomish  material  for  a  more  critical  comparison  than  has  hitherto  been  made  of  the  American  and 
EuTOpean  representatives  of  this  species,  I  api>end  a  description,  under  the  varietal  name  of  pulicariaj 
baaed  ax»oii  TeUowstone  specimens,  w^ith  figures  of  both  sexes  (page  242  and  plate  xxxvii,  fig.  1). 
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larger  crustaceans,  insect  larva?  (especially  casewonns),  and  other  alongshore  material, 
together  with  the  dead  and  empty  debris  of  insect  transformation.  It  was  in  fact 
very  clear  that  the  frequently  observed  basking  of  small  fishes  in  these  warm  waters 
was  not  caused  by  a  greater  abundance  of  their  food. 

A  comparison  of  the  collections  made  at  and  beneath  the  surface,  by  day  and  by 
night,  in  sunshiny  and  in  cloudy  weather,  would  seem  to  indicate  that  the  lake  variety 
of  Daphnia  pulex  is  much  more  sensitive  to  sunlight  than  any  other  associated  form. 
In  collections  made  at  the  surface  after  dark,  and  in -those  made  in  sunny  weather 
below  the  surface,  this  was  many  times  the  most  abundant  crustacean;  but  in  similar 
collections  made  at  the  surface  in  sunshine  it  was  relatively  rare,  Diaptomus  sicUis 
then  taking  the  lead. 

Only  brief  time  and  scanty  opportunity  could  be  had  for  miscellaneous  alongshore 
work  during  our  visits  to  Yellowstone  Lake.    The  greater  importance,  from  our  point 
of  view,  of  deep-water  work,  the  stormy  weather,  and  the  unfavorable  character  of  the 
beaches,  commonly  either  covered  with  bare  gravel  or  packed  with  large  boulders  and 
beaten  by  surf,  made  such  work  unprofitable  and  difficult.    Nearly  all  our  knowledge 
of  this  alongshore  fauna  we  owe,  in  fact,  to  a  day  spent  in  1891  on  Stevenson  Island 
(1^  miles  long  by  J  mile  wide),  lying  2  miles  from  the  hotel  landing,  in  the  north 
end  of  the  lake.    The  shores  of  this  island  vary  from  precipitous  bluffs  on  the  west  to 
a  weedy  shallow  on  the  soutli.    The  beach  is  gravelly  everywhere,  except  as  boulders 
thickly  cover  the  bottom  and  banks,  and  outside  this  is  a  belt  of  gravelly  sand,  fol- 
lowed by  sandy  mud  still  farther  out.    Water  weeds  occur  in  scanty  patches,  chiefly 
Chara  and  alga;;  a  coating  of  minute,  dirty  algae  commonly  covers  the  stones.    On  the 
stones  are  also  countless  tubes  of  small  Chironomus  larvae,  almost  covering  the  sur- 
face, mostly  emptied  by  the  maturing  of  these  insects  at  the  time  of  our  visit.    Under 
the  stones  are  a  considerable  number  of  leeches  of  various  sorts  (mostly  Nephelis  and 
Cl^sine),  and  an  occasional  small  annelid  worm.    On  them,  among  the  weeds,  a  small, 
black,  spiral  mollusk,  Physa,  may  occur  by  hundreds,  and  creeping  under  or  over  them, 
or  swimming  through  the  water  just  above  the.  bottom,  we  found  an  occasional  Gam- 
marus.    A  large  species  of  Ooriaa,  several  water-beetles  {Deronecte8)j  and  a  perlid 
larva  were  all  the  other  insect  forms  taken  here.     A  small  collection  of  entomostraca 
from  the  weeds  has  not  been  determined. 

Our  knowledge  of  the  bottom  fauna  of  Yellowstone  Lake  is  based  on  the  product 
of  eleven  dredgings,  at  depths  varying  from  15  to  198  feet.  Four  of  these  dredgings 
were  in  shallow  water,  20  feet  or  less ;  two  were  from  a  medium  depth  (25  to  50  feet) ;  one 
ranged  from  shallow  water  to  deep  (20  to  120  feet);  one  from  a  medium  to  a  consider- 
able depth  (40  to  100  feet) ;  and  three  may  be  classed  as  deep  throughout,  ranging 
from  186  to  198  feet.  In  this  deepest  water  the  most  abundant  inhabitahts  of  the 
bottom  were  long  and  slender  annelid  worms  (Oligochasta)  not  yet  studied,  blood-red 
larvae  of  Ohironomus  of  considerable^size,  and  a  small  bivalve  mollusk  (Pisidium), 
Several  leeches  also  occurred  in  our  deepest  hauls  {N'ephelis  maculata  and  species  of 
Olep8ine)y  a  few  specimens  of  Oammarm,  probably  taken  after  the  dredge  left  the 
bottom,  several  small  planarians,  a  lot  of  living  Spongillay  and  in  one  instance  a  Physa  on 
living  vegetation — in  all  probability  a  floating  fragment,  as  the  haul  on  the  bottom 
here  was  made  at  not  loss  than  180  feet.  In  other  dredgings,  at  100  feet  or  more,  many 
specimens  of  Oypris,  a  very  few  hydrachnids  (probably  swimming  above  the  bottom), 
and  several  worms  (nematoids)  were  added  to  the  above  list. 
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As  we  worked  into  shallower  water  the  Oammari  and  tlie  leeches  became  more 
abundant,  esi)ecially  Clepsine^  and  at  25  to  50  feet  univalve  mollusks  {PJanorbis  exacutua 
and  Physa),  Allorchestes  inermis,  small  white  Chironomi^  larvie  and  pupte,  and  case- 
worms  in  sand  tubes  appeared.  At  15  and  20  feet,  among  the  weeds,  the  assemblage 
of  associated  animals  was  Daphnia^  Diaptomus^  Conochiluft^  all  abundant,  many  oligo- 
cluete  worms,  leeches  and  leech  capsules,  PhyscBj  Limncece,  AllorchesteSj  Oammariy 
and  cyprids  {Cypris  barbatus,  n.  sp.),  various  caseworms,  nymphs  of  JfJphemeridWj 
Chironomus  larvae,  and  larvie  of  Tabanidw  and  Culicidce, 

No  discussion  of  the  zoological  resources  and  relations  of  Yellowstone  Lake  with 
reference  to  fish-culture  would  be  even  approximately  complete  which  did  not  take 
account  of  the  animal  contents  of  the  streams  and  other  waters  connected  with  it, 
since  these  are  the  principal  resorts  of  the  young  of  the  only  species  of  fish  the  lake 
now  contains  and  must  always  be  the  chief  breeding-places  of  fishes  generally. 
Apart  from  the  river  above  and  below  the  lake,  the  most  important  tributary  is  Peli- 
can Greek,  a  peculiar  stream  for  a  mountain  region  in  the  fact  that  for  2  or  3 
miles  of  its  lower  course  it  is  broad,  muddy,  and  comparatively  sluggish,  more  like  a 
bayou  than  a  creek,  thick  with  vegetation,  and  much  frequented  by  water  birds, 
whose  feathers  floating  on  its  semi-stagnant  surface  gave  it  the  ai)pearance  of  a  barn- 
yard pond.  Above  this  stretch,  although  still  bordered  by  willow-covered  and  more 
or  less  marshy  bottoms,  it  becomes  swift  and  rocky,  except  where  cut  across  by 
numerous  beaver  dams. 

The  sluggish  waters  just  above  its  mouth  are,  as  might  be  expected,  rich  with 
small  crustaceans  and  insect  larvje.  Amphipod  crustaceans  were  very  scarce  in 
this  creek,  Gammarus  not  occurring  in  our  collections,  and  Allorchestes  but  once;  and 
among  entomostraca,  gigantic  specimens  of  Eurycercus  lamellatus  were  far  the  most 
numerous,  making  three-fourths  of  the  entire  bulk  of  the  product  of  hauls  made  in 
open  water  and  among  algiB  and  other  water  weeds.  With  these,  in  open  water,  were 
a  new  species  of  Maerothrivj  a  Diaptomus,  an  occasional  Baphnia  pulexj  several  speci- 
mens of  Cyclops  J  a  few  of  Daphnella  and  of  Cypris^  and  a  single  Allorchestes.  Amcmg 
the  algaj,  besides  the  foregoing,  several  examples  of  Simocephalus  vetulus  were  taken, 
together  with  Bosminay  Ceriodaphnia^  Polyphemus^  and  Chydorus  sphwriciis.  The  most 
abundant  insects  were,  of  course,  Chironomi — larviie,  pupaj,  and  adults  just  emerging — 
and  ephemerid  larvae.  A  few  Coriscc  and  caseworms,  some  small  aquatic  Coleoptera^ 
and  a  single  living  Limiuta  were  also  noticed. 

In  the  shallower  and  swifter  parts  of  the  stream  insect  larvae  take  the  lead,  the 
bulk  of  the  collections  consisting  of  large  and  small  caseworms  of  various  species, 
most  of  them  attached  to  stones,  larvae  of  Chironomus^  ephemerid  and  perlid  larvae, 
large  CorisWy  and  several  beetles  of  small  size.  The  caseworms  and  ephemerid  larvae 
were  exceptionally  common. 

On  the  whole,  this  stream — which  must  stand  for  the  present  as  an  example  of 
many  others — contained  invertebrate  forms  of  animal  life  in  very  fair  abundance;  in 
the  swifter  waters  the  insect  larvae  (neuropterous  and  dipterous)  which  lurk  under 
stones,  and  in  the  more  quiet  parts  entomostraca  and  insect  lar  vie  of  different  habit. 

A  much  smaller  creek,  known  on  the  map  as  Bridge  Creek,  and  noted  among 
tourists  because  crossed  by  a  perfect  and  highly  picturesque  ^'  natural  bridge,"  has  at  its 
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mouth  a  small  pond  or  lagoou  which  was  searched  with  some  care  during  half  a  day. 
This  pond  is  shallow  and  muddy,  but  mostly  clear  in  the  middle,  with  a  fringe  of 
aquatic  vegetation  and  stout  marsh  grass  growing  in  the  water.  The  clear  water  was 
full  of  minute  spherical  masses  of  algje,  among  which  were  a  Diaptomm  and  Poly- 
phemus— apparently  the  usual  lake  species,  but  not  preserved.  In  the  grass  were  great 
numbers  of  Oammarua  robitstiis  and  a  few  AUorchestes  inermisj  and  ephemerid  larvie 
were  abundant  everywhere.  Ghironom^is  larvte  were  common  in  the  collection  and 
doubtless  very  abundant  in  the  mud,  and  a  robust  Corethra  larva  was  occasionally 
taken.  Small  water-beetles  (Deronectes  and  Raliplus),  casewornis  with  cases  made  of 
fragments  of  vegetation  and  others  of  fine  gravel,  Gorisa^  a  water-skater  (Rygrotrechu8)j 
black  Poduridce^  and  occasional  terrestrial  insects  were  among  the  other  insect  elements 
available  for  the  food  of  fishes.  The  mollusks  of  this  little  collection  were  small 
LimncecBy  Physce  (large  and  small),  Pisidiuju,  and  Valvata.  Various  leeches  (the  most 
abundant  the  common  Nephelis  maculata)^  HydrachnidWj  and  planarians  complete  the 
list  thus  far  made  up. 

The  pond  was  swarming  with  young  mountain  trout  (Salmo  mykiss),  a  few  of 
which  I  dissected  for  a  determination  of  their  food.  One  of  these  an  inch  and  a  half 
in  length  had  eaten  Ohironomm  larvae  and  images  chiefly,  the  remainder  of  its  latest 
meal  consisting  of  other  insect  larvae  not  in  condition  to  identify,  and  the  entomostra- 
can  Polyphemm  pediculus.  A  second,  an  inch  and  a  quarter  long,  had  also  fed  mostly 
on  Ohironomus  in  its  various  stages  of  larva,  pupa,  and  imago,  but  had  made  about 
a  third  of  its  meal  from  entomostraca  (Daphnia  pulex  and  Polyphemus  pediculus). 
Another,  still  smaller  (0.92  of  an  inch  long),  taken  from  the  open  lake,  among  the  small 
weeds  growing  on  a  flat,  muddy  rock,  had  filled  itself  with  Chironomus  pupie  only,  as 
had  still  another  of  the  same  size.  A  third  specimen  from  this  situation  had  eaten 
more  larvae  of  Simulium  than  of  Chironomus^  and  a  fourth  had  also  eaten  Simulium 
larvae  and  another  dipterous  larva  unknown  to  me. 

I  may  add  here  that  other  young  trout,  in  a  small,  swift  rividet  near  the  Lake 
Hotel,  were  feeding  continuously,  August  9,  on  floating  winged  insects,  mostly,  if  not 
all,  Chironomus  and  smaller  gnat  like  forms. 

The  large  leeches  at  Bridge  Bay  [Xephelis  maeulata)  betrayed  their  scavenger 
habits  by  collecting  in  numbers  upon  a  dead  fish,  which  they  were  evidently  feeding 
from.  Two  specimens  taken  elsewhere  in  this  pond  proved  on  dissection  to  have  the 
alimentary  canal  nearly  empty,  one  containing  only  a  few  fragments  of  Gamniarus  in 
the  rectum,  and  the  other  a  single  leg  of  a  Gammarns  in  the  lesophagns. 

As  illustrations  of  the  smaller  animal  life  of  the  river  below  the  lake  and  irt  its 
vicinity,  I  may  rei)ort  the  product  of  two  trips  made  August  11  and  23,  one  from  a 
quarter  to  half  a  mile  below  the  outlet,  and  the  other  to  a  point  about  a  mile  below. 

The  most  fruitful  ground  at  the  first  locality  was  a  sedgy  flat  on  the  left  bank 
and  a  bed  of  flat  rock  covered  with  alga^-  and  other  fine  vegetation,  with  about  6  to  8 
inches  of  water.  Other  collections  were  made  from  the  bare  sandy  bottom,  in  water  6 
inches  deep,  with  moderate  current. 

On  the  weedy  rocks  occurred  the  large  hairy  Cypris  described  herewith  (p.  244)  as 
0.  barbatusj  and  other  small  blue  cyprids  not  yet  studied.  The  presence  of  Chirono- 
mus larviB,  several  sorts  of  case  worms,  larvje  of  ephemerids,  Hygrotreehus^  Corisa  (larva 
and  adult),  various  water-beetles,  specimens  of  Gammarus  robmtus  and  Daphnia  pulexj 
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Physa  (small  and  large,  in  quantity),  Pisidium,  many  TAmncew,  of  various  sizes,  Planor- 
bU,  and  small  AnmicoUe,  accouutcMl  suttidently  for  the  fry  of  the  mountain  trout 
abundant  among  the  weiMls.  The  most  interesting  object  here,  however,  was  a  small 
cylindrical  brown  turbellarian,  which  has  the  habit  of  swimming  freely  through  the 
water,  rolling  over  sttMidily  from  side  to  side  as  it  swims.  Although  common  here  and 
easily  taken,  every  etlbrt  at  its  i)r(»servation  failed  completely,  the  specimens  going 
to  pieces  in  spite  of  the  varied  use  of  hot  water,  (corrosive  sublimate,  cold  and  hot 
osmic  acid,  Pereiiyi's  tiuid,  etc.  This  interesting  form  seems,  notwithstanding,  worthy 
of  special  mention,  and  1  have  drawn  up  the  following  brief  description^  made  from 
field  notes,  which  may  serve  to  identify  it  to  some  collector  more  fortunate  than  I  in 
his  opportunity  to  study  it  closely. 

Form  cylindrical,  tapering  a  little  toward  both  ends,  the  posterior  end  blunt- 
pointed,  the  antcnior  liattened  in  creeping,  and  broadly  rounded.  Locomotor  surface 
not  specially  tiatt(;ned.  When  swimming  the  two  ends  are  similar.  Length,  when 
extended,  5  to  1>  millimeters,  width  1  millimeter.  To  the  naked  eye  dark  reddish  or 
orange,  slightly  paler  before  and  beneath.  Closely  examined,  the  color  is  in  minute, 
irregular  flecks  on  a  yellowish  ground,  and  varies  in  intensity,  of  course,  according 
to  the  extension  of  the  worm.  Sometimes  the  intestine  shows  through  as  a  darker 
median  shade,  and  the  orange-brown  eggs,  0.25  millimeter  in  diameter,  also  deepen 
the  color  locally.  When  emptied  of  these,  its  color  is  nearly  uniform  reddish-brown. 
The  eggs  are  spherical,  conspicuous,  in  two  ovaries,  one  each  side  of  the  abdomen, 
and,  to  tlie  number  of  twenty,  may  nearly  fill  the  body.  A  pair  of  eye-spots  placed  at 
a  distance  from  the  front  of  the  head  about  equal  to  the  diameter  of  the  body. 

These  worms  were  found  in  1891  (September  1),  much  more  abundant  than  at 
the  above  locality,  in  some  clear,  gravelly  pools  filled  with  filamentous  alga?  along 
Soda  Butte  Creek.  They  were  everywhere  thick  among  the  alga?,  and  could  be  col- 
lected by  scores  in  an  hour. 

At  the  lower  locality  mentioned  above,  several  ephemerid  larvai,  specimens  of 
Gammarus  robustus  and  o^AllorchesteM  inermis^  caseworms  with  cases  made  of  fragments 
of  bark,  larvic  of  Simulium^  and  some  small  planarians  were  found. 

Finally  1  close  this  preliminary  a(^count  of  our  Yellowstone  Lake  collections  by 
noting  the  results  of  a  brief  examination  of  the  contents  of  the  warm  waters  along 
the  shores  of  the  hot  sj^ring  basin  of  West  Bay. 

Hauling  August  3,  1890,  in  shallow  wat<^T  only  a  few  feet  from  shore,  at  tempera- 
tures varying  from  70^^  to  101^  F.,  where  the  ordinary  surfiK'.e  temperature  was  62^, 
we  took  a  great  quantity  of  the  rotifer  Gonochilus  leptopun,  very  many  examples  of 
Polyphemus  pediculus^  a  few  THaptomi^  and  a  very  few  specimens  of  Daphnia  pulex. 
There  were  probably  live  times  as  many  examples  of  Polyphemu.s  as  of  all  other  ento- 
mostraca.  Tin*  Diaptoml  were  />.  shotthone  (a  few)  and  several  J).  HiciliH^  and  all  the 
other  entomostraca  were  a  few  each  of  Cyclops  HcrrulatuSj  Scapholeberls  mucronatus , 
and  Chydorm  sph(vriciis.  There  were  no  insects  in  th(*se  collections,  living  or  dead^ 
and  the  total  amount  of  animal  life  was  much  below  that  of  the  cold  wat^r  adjacent. 
In  a  spring  near  shore,  with  a  temperature  of  103°  F.,  containing  much  Oscillaria  and 
full  of  a  dark-re<l  alga,  there  were  many  hoh)trichous  infusoria  and  other  smaller  ciliata, 
minute  flagellata,  a  fine  anguillulid,  a  small,  active  planarian,  and  many  examples  of  a 
rotifer  (Monostyla)  allied  to  M.  cornutaj  but  apparently  new.    (See  page  250.) 
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Duck  Lake. — As  additional  material  for  comparifion,  the  results  of  a  visit  to  Duck 
Lake,  close  beside  the  West  Bay  of  Yellowstone  Lake,  may  be  worthy  of  present  men- 
tion. This  clear,  cold  lakelet,  about  half  a  mile  long  and  three-fourths  as  broad,  lies 
in  a  steep,  oval  hollow  of  the  woods,  its  shore  without  beach,  too  deep  for  vegetation, 
and  surrounded  by  a  tangle  of  fallen  trees — a  secluded  woodland  -pool.  The  special 
peculiarity  of  the  little  collection  brought  in  from  here  August '4  consists  in  the  pre- 
dominance oi  Diaptomus  lintoni  (the  only  Diaptomus  found)  over  the  other  entomos- 
traca,  and  the  vast  abundance  of  a  shelled  infasorian  {Difflugia  glohulosa)  brought  up 
by  the  dredge  at  66  feet  and  by  the  towing  net  sunk  to  a  depth  of  about  30  feet. 

Alongshore  a  small  but  miscellaneous  collection  was  made  of  dragon- fly  larvse 
{lAbelltUincB  and  Agrionince),  larval  May  flies  and  ChironomuSy  of  several  Amphipoda 
(mostly  Allarchestes  dentata)^  of  various  entomostraca,  among  which  were  Simoceph- 
alus  vetulusj  Cyclops  gyrinus,  and  other  species  of  Cyclops,  Alona,  etc.,  and  of  the 
common  large  leech,  Nephelis  maculata.  In  the  dredge,  besides  the  Diffiugia  already 
mentioned,  were  several  specimens  of  cyprids  (Candona),  very  many  Chironomus 
larvflB  in  their  tubes,  Cyclops  minniltcs  (a  few),  a  few  Corethra  larvae,  Diaptomus  din- 
toniy  and  a  small  anguillulid  worm.  The  water  at  some  depth  was  loaded  with  small 
pellets  of  uniform  size  and  similar  shape,  made  up  of  diatoms,  fragments  of  filamentous 
and  other  alg®  (mostly  emptied  of  chlorophyl),  and  of  other  vegetable  debris  together 
with  grains  of  sand,  all  of  which  had  the  appearance  of  being  the  excrement  of  the 
common  Chironomus  larva.  So  thick  was  this  material  that  it  soon  lined  the  surface  net 
when  hauled  some  30  feet  below  the  surface.  With  it  came,  besides  Difflugiaj  a  few  each 
of  Corethra  IdLVvvd J  Daphnia  pulex,  Diaptomus  lintoni  (M  females  or  young),  and  a  single 
Gammarus.  A  surface  haul  gave  a  substantially  similar  product,  with  the  addition 
of  the  entomostracan  Slda  crystallina,  not  recognized  in  the  adjoining  lake. 

Lake  of  the  Woods. — Here,  as  well  as  anyhere,  may  be  reported  the  product  of  a 
very  little  work  done  with  the  dip  net  along  the  margins  of  a  little  oval  pondi  a  quarter 
of  a  mile  in  length,  lying  among  the  hills  above  Obsidian  Cliff,  at  a  height  about  the 
same  as  that  of  Yellowstone  Lake.  It  has  neither  outlet  nor  inlet,  and  is  doubtless 
fed  by  springs.  It  was  evidently  shallow,  although  it  was  not  sounded  by  us,  its 
bottom  apparently  fathomless  mud,  and  the  open  water  of  its  center  bordered  all 
round  by  a*  belt  100  feet  wide  of  pond  lilies  and  the  usual  accompanying  vegetation. 

Collections  could  only  be  made  among  the  lily  pads  with  a  hand  net  from  a  log 
near  shore.  They  were  remarkable  only  for  the  variety  of  entomostracan  and  insect 
forms  and  the  vast  abundance  of  a  St^ntor  which  blackened  the  surface  in  patches 
some  inches  across  and  covered,  the  lower  surfaces  of  the  lily  pads  as  if  with  a  layer 
of  soot.  This  is  allied  to  Stentor  igneus,  from  which  it  differs,  however,  by  characters 
to  be  derived  from  the  description  published  on  page  256.  The  principal  insects  taken 
were  ephemerid  and  Chironomus  larvje,  a  few  caseworms,  a  sx)ecimen  of  the  water- 
beetle  Oraphoderes  fasciaticollisj  many  black  spring-tails  {Poduridw),  and  several 
water- spiders.  8ida  crystallina  was  the  most  abundant  crustacean,  but  specimens 
were  also  token  of  Scapholeberismucronatusy  Cyclops^  Diaptomusy  Simocephalus  vetulusj 
and  Acroperus  leucocephalus.  A  few  examples  of  Allorchestes  defitatus  were  also  seen, 
and  a  fragment  of  a  hairy,  bristled  worm  (Naidomorpha). 
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GARDINER  RIVER  SYSTEM. 

Twin  Lakes, — Collections  were  made  August  20  from  the  upper  of  two  small, 
closely  connected  lakes  called  the  Twin  Lakes,  lying  in  the  boggy  trough  between  the 
hills  beside  the  main  road  from  Mammoth  Hot  Springs  to  the  Norris  Geyser  Basin. 
This  and  the  two  following  lakes  belong  to  the  Gardiner  River  system.  The  Twin 
Lakes  give  origin  to  a  small  stream  known  as  Obsidian  Creek,  through  which  they 
are  connected  with  a  great  expanse  of  swamp  and  shallow  weedy  water,  known  as 
Beaver  Lake.  The  upper  lake  is  a  lelear,  clean-looking  pool,  with  much  marginal 
vegetation  (lily  pads  and  the  like),  and  with  boggy  banks  which  drop  off  suddenly, 
forming  an  overhanging  grassy  margin.  Several  discolored  springs  open  into  the 
lake,  discharging  into  it  water  which  is  said  to  contain  alum  in  solution. 

The  dredge  brought  up  fiom  the  deepest  water  found  (beginning  at  30  feet  and 
ending  at  39),  a  quantity  of  very  soft,  streaked,  ill-smelling  mud,  with  a  little  dead 
vegetation  and  a  very  small  proportion  of  animal  life.  This  consisted  mostly  of  Chiron- 
omu8  larvae,  partly  red,  but  most  of  them  faded  brown,  as  if  discolored  by  their 
surroundings.  The  only  other  product  of  the  dredge  was  two  specimens  of  Oamma- 
ruSj  a  single  leech  (Clepsine),  and  one  Pisidium,  The  water  itself,  however,  was  well 
stocked  with  animal  life,  and  a  haul  of  a  towing  net  above  the  bottom,  at  a  depth  of 
30  feet,  at  11  a.  m.,  in  bright  sunshine,  with  a  stiff  breeze  blowing,  gave  a  consider- 
able number  of  Gammarus^  a  very  good  collection  of  the  characteristic  entomostracan 
of  this  lake  (Biaptomus  lintoni),  and  several  specimens  of  Daphnia  and  Corethra  larvae. 
A  surface  haul  under  the  same  conditions  gave  a  few  examples  of  Daphnia  schcedleri, 
an  occasional  Oyclops,  a  single  ephemerid  larva,  and  a  large  quantity  of  Biaptomus 
lintoni.  Alongshore,  upon  the  weedy  bottom — an  admirable  lurking  and  feeding 
ground  for  ilsh — were  the  commoner  insects  {Notonectaj  HygrotrechiiSy  ephemerid  and 
agrionine  larvae),  several  specime'ns  of  Oammariis,  a  great  quantity  of  the  entomos- 
tracan Sida  crystalliyia,  and  a  few  Shnocephalus  vetulus  and  Chydorus,  Curiously,  not 
a  caseworm  wjis  taken  from  this  lake — a  fact  possibly  to  be  explained  by  the  peculiar 
character  of  its  bottom.  A  careful  search  was  made  from  the  boat  and  along  the 
bank  for  signs  of  a  plant  of  mountain  whitefish  made  here  the  prec^eding  year  by  Mr. 
Lucas  of  the  U.  S.  Fish  Commission,  but  no  trace  of  them  was  found. 

Swan  Lake. — This  lake,  a  quarter  of  a  mile  long  by  two  thirds  as  wide,  is  of  nearly 
the  same  size  as  the  two  preceding,  but  is,  perhaps,  the  shallowest  of  all  (not  over 
3  feet  in  depth).  It  lies  on  a  plateau  of  the  same  name,  not  far  beyond  Terrace 
Mountain  and  beside  the  main  Hot  Springs  and  Geyser  Basin  road.  Its  waters  are 
derived  from  the  adjacent  mountains  to  the  west,  and  pass  out  through  Glen  Creek  into 
the  Gardiner.  As  it  lies  in  a  plain,  its  immediate  surroundings  are  level.  Its  bottom 
is  of  rock  and  sandy  mud,  with  Chara  and  other  weeds,  and  a  stiong  growth  of  rushes 
inshore. 

The  collection  lists  from  this  little  lakelet  are  unusually  full,  a  fact  apparently 
due  chiefly  to  its  geological  surroundings.  All  the  waters  previously  discussed  are 
situated  in  the  Park  plateau,  and  the  rocks  of  their  drainage  basins  are  all  lava  in 
some  form,  usually  that  modification  of  it  known  as  rhyolite.  Swan  Lake,  on  the 
other  hand,  is  in  a  cretaceous  region,  where  the  geological  deposits  are  largely  lime- 
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nUme.    Wh  fonnd  hcfre,  Ati^ui^t  29,  neemingly  in  eonseriaence  of  this  fact,  an  extra 
ordinary  abundanc;e  of  molluMkH;  lar^e  JAmncea  in  the  gra^s  at  the  margin^  a  small 
I^UmtprlnHj  Pinuiium^   Hphceriunij  etc;.     Gammarus  occorred  here  onder  stones,  and 
riumlM^rH  of  AlU^reheHteH  dentutuM  were  taken  in  the  weeds. 

The  insecits  vAA\i^Uu\  were  species  of  HydaiicuH  and  Hydraporwtj  Xoionecia  and 
CoriHu,  caseworms,  and  ChironomuH  larvse.  A  few  water-spiders  (hydrachnids)  were 
taken  among  the  weeds,  and  on  the  stones  were  great  numbers  of  the  cocoons  of  the 
large  WAtvAi^  Nqphelin  maculata.  Young  of  this  leech  were  numerous,  and  an  occasional 
adult  was  seen,  with  specimens  of  ClepHne  f/rnata  and  other  species  of  the  genus. 
The  most  abundant  entomostraca  were  Daphnia  Hch4Bdleri  and  Diaptomus  sicilisy  var., 
frecjuent  siH*x;imens  of  /A  Mhonhf^ne  occurring  with  the  latter.  That  this  large  species, 
previously  found  only  in  the  larger  lakes,  should  replace  here  in  this  shallow  pond  the 
DrnpiomuH  linUmi  elsewhere  characteristic  of  shallow  water,  was  another  of  the  sur- 
prises <if  distribution  and  association  of  which  these  mountain  lakes  are, fruitful.  The 
other  small  (JrtMUicea  noted  were  Cychps,  Eurycercus^  AUma^  and  several  species  of 
(Jypriff.    The  rxjcurrencie  of  Hpimgilla  here  is  also  worthy  of  mention. 

Gardiner  Laki'ieL — Similar  to  the  foregoing  in  geological  situation,  but  smaller, 
deeper,  and  surroundecl  by  deep  and  broken  hills,  is  a  little  pond  formed  in  the  course 
of  a  swift  and  rocky  stream  to  the  west  of  Gardiner  River,  between  Mammoth  Hot 
Springs  and  the  town  of  Gardiner.  It  is  about  250  yards  long  by  three-fourths  as 
wide,  and  20  fe4'.t  deep  in  the  interior,  with  its  marginal'waters  filled  with  a  strong 
growth  of  rushes  and  other  vegetation.  It  was  fiill  of  entomostraca,  gammarids^  and 
insects.  On  the  stones  were  great  numbers  of  the  ^g^  capsules  of  the  common  large 
leech,  NiqtheliH  maculata^  and  many  young  of  this  species  were  crawling  about,  but 
tlie  time  for  the  adults  liad  apparently  gone  by.  The  assemblage  of  entomostraca 
was  again  pec^uliar,  the  most  abundant  form  being  a  Ceriodaphnia,  and  the  next 
commonest  a  ni(^ium-Hize<l  Diaptomus  (mostly  immature),  described  on  page  253  as 
a  new  spe<;ies  under  the  name  of  />.  piscince.  There  were  also  many  specimens  of 
OyclopMj  an  occasional  Daphnia  pulejCj  b,vhI  ^Qveral  o\  Ohydorm j  in  a  collection  obtained 
by  drawijig  the  Hurfai^o  net  through  the  open  water.  Ghironomm  larvte  were,  of  course, 
abundant;  an<l  worms  of  various  kinds,  small  flat  planarians,  larvsB  of  Agrion  and 
DytiHoid(Cj  species  of  llaliplwij  Oorina^  and  Ifotoneota,  larvae  otLibellulce  and  ephemerids, 
st>ecios  of  Olepnine  and  of  Physa,  were  represented  in  our  collections. 

JSmall  pondn, — Occasional  roadside  collections  mixde  from  sm^ll  standing  pools 
will  be  of  interest  chiefly  because  of  the  locality  and  altitude.  The  ordinary  contents 
of  such  waters  at  the  time  of  our  visit  may  be  learned  from  the  following  lists  : 

Woody  pool  betwoen  Norrin  Hasiu  and  Orand  Canon,  August  21,  1890: 


ChirouomuM  larvii^  (a  few). 

Corothra  larva  (uno). 

Coritttt  larvio  (throo). 

DiaptiOinua  liiituui  (many). 

CyclopM  (a  low). 

INdyphoiuuM  podiouluH  (a  fow). 

DapUuia  pulex  (many,  with  ephippiu). 


Daphnia  8oh(»dlori  (a  fow). 
Hoapholoberis  mucronatuB  (very  many). 
Coriodapbnia  reticulata  (many). 
OhydoruB  Hpluorious  (very  many). 
Maorothrtx  sp.  (one). 
AoroperuH  leuoocephalus  (one). 
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Weedy  beaver  pool  near  Soda  Hutte  Creek,  September  1,  1891 : 


Agabus  sp.  (two). 
Hydroporus  sp.  (several). 
Colymbetes  sp.  (one). 
DytiscidsD  (larvae). 
Corisa  sp.  (several). 
Ephemerid  larvw  (a  few). 


Chironomus  larvw  (many). 

Phrygaueida^  (many,  with  cylindrical  tubes  made 

of  cylindrical  pieces  of  vegetation). 
Turbellaria  (brown  cylindrical  species.     See  page 

229). 


Weedy  pond  near  Soda  Butte  Creek,  September  1,  1891 : 


Chironomus  larvje  (a  few). 
Corethra  larva  (one). 
Ephemerid  larvje  (several). 
Cyclops  sp.  (one). 


Simocephalus  vetulus  (very  many). 
Ceriodaphnia  sp.  (very  many). 
Daphnia  pulex  (many). 
Annelida  (one,  fragment). 


Standing  pools  left  by  Soda  Butte  Creek;  covered  with  algie;  muddy  bottom;  Sept.  1,  1891: 

Hydroporus  sp.  (one).  j  Cyclops  sp.  (one). 

Chironomus  larvio  (a  few).  Daphnia  schajdleri  (many). 


Ephemerid  larvas  (many). 
Phryganeidae  (small,  one). 
Podurid  (great  quantity  on  algte). 
Gammarus  (one). 


Simocephalus  vetulus  (very  abundant). 
Ceriodaphnia  reticulata  (many). 
Physa  sp.  (large,  two). 
Chwtogsister  sp.  (one). 


Two  circular  ponds,  each  approximately  500  feet  acr6ss,  situated  about  a  mile 
from  Baronette's  Bridge  and  beside  Lamar  River,  were  examined  in  passing,  so  far  as 
could  be  done  by  alongshore  work  and  by  wading  out  with  a  surface  net.  In  one 
there  was  an  abundance  of  vegetation — rushes  and  a  variety  of  other  water  weeds — 
and  no  appearance  of  alkaline  deposit,  the  bottom  being  a  film  of  mud  on  gravel.  In 
the  other  there  were  no  rushes,  but  the  water  was  suflBcieiitly  alkaline  to  have  a  smooth 
feeling,  and  the  dead  water  weeds  were  whitened  as  they  lay  upon  the  bank. 

In  the  first  pond,  there  was  a  great  quantity  of  dead  shells  of  a  large  PlanorbiSy 
and  fewer  of  a  large  Limnwa  around  the  margin.  Vast  numbers  of  Allorchestes  dentata 
occurred  on  the  vegetation,  and  especially  in  the  soft  mud  of  this  pond.  The  ento- 
mostraca  were  nearly  all  Copepoda^  of  the  genus  Diaptomus^  most  of  them  i).  lintoni, 
Not  a  single  Cyclops  was  noticed,  nor  a  single  Daphnia.  A  few  Ceriodaphniw  oGcnvred, 
several  specimens  of  SimocephaUis  vetulus^  a  very  few  of  Ghydorus  spheericusy  and,  for 
the  rest,  a  considerable  number  of  hydrachnids,  a  few  Chironomus  larvae,  and  several 
larvje  of  dragon-flies  {Agrion).  With  the  foregoing  were  the  common  large  Corisa 
of  this  region,  Notonecta^  Physa,  DeronecUs,  and  a  small  hydrophylid  larva. 

In  the  alkaline  pond  near  by  were  a  very  few  molhisks  and  a  moderate  number  of 
insects,  the  latter  consisting  chiefly  of  agrionine  larvae  and  small  larvae  of  Chironomus. 
The  entomostraca  were  much  as  before,  excei)t  that  Diaptomus  shoshone  in  small 
numbers  mingled  with  D.  lintoni. 
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MADISON  RIVER  SYSTEM. 

Although  large  collectious  were  made  from  streams  of  various  sizes  whose  waters 
find  their  way  into  the  Missouri  by  way  of  the  Madison,  the  only  lakes  so  connected 
upon  which  we  worked  were  Mary  Lake  and  Grebe  Lake,  the  former  draining  through 
Nez  Perc^  Greek  into  the  Firehole,  and  the  other  giving  origin  to  the  main  branch  of 
the  Gibbon. 

Mary  Lake. — This  little  lakelet,  situated  at  a  level  of  8,200  feet,  on  the  divide 
between  the  waters  of  the  Firehole  and  those  of  the  Yellowstone,  is  an  oval  body  of 
water  some  5  or  6  acres  in  eirtent,  clear  but  shallow,  with  a  fine  gravelly  beach 
and  very  little  vegetation.  Thd  immediate  banks  are  rather  steep,  and  the  country 
around  is  densely  wooded  with  pine.  The  greatest  depth  at  our  visit  was  only  20 
feet,  and  a  lagoon-like  bay  near  the  lower  end  was  but  5  or  6  feet  deep.  Both  inlet 
and  outlet — the  former  very  small — were  dry,  but  the  lake  overflows  into  Nez  Perc6 
Creek  when  the  snow  goes  off  in  spring. 

Our  collections  from  this  lake  were  particularly  remarkable  for  the  great  number 
of  one  of  the  most  beautiful  and  interesting  of  our  fresh-water  entomostraca,  the 
species  known  as  Holopedium  gibberum.  In  a  haul  made  with  the  towing  net  at  the 
surface,  in  the  shallow  water  near  the  outlet,  a  great  quantity  of  this  species  was  taken, 
together  with  a  still  greater  number  of  THaptomtut  lintoni  and  an  occasional  Gorethra 
larva.  The  sun  was  shining  at  the  time  (11  a.  m.,  August  14)  and  the  water  was 
rippled  by  a  light  breeze.  Near  the  bottom,  at  a  depth  of  16  feet,  D.  lintoni  was  the 
prevailing  form,  mingled;^^  however,  with  an  almost  equal  quantity  of  Gorethra  larvae 
and  a  considerable  number  of  Daphnia  schoedleri. 

The  deeper  bottom  was  of  sandy  mud,  which  contained  a  large  number  of  Ghi- 
ronomus  larvae  in  tubes — ^most  of  them  the  common  large  red  species — a  great  number 
of  the  common  form  of  Pisidium^  and  many  caseworms  with  tubes  composed  of  sand 
grains,  several  of  them  bicarinate.  The  dredge  brought  up  a  little  Spongilla,  several 
of  the  usual  annelids,  and  Gorethra  larvae,  but  no  living  vegetation.  No  amphipods 
were  taken  from  the  lake,  and  no  univalve  mollusks.  An  unusual  number  of  aquatic 
insects  occurred  alongshore,  most  of  them  specimens  of  Agabus  (two  species)  and 
Deronectea  griseostriattLs.  The  leeches  were,  as  usual,  several  species  of  Glepsine  and 
Nephelis  ma^culata. 

Orebe  Lake. — This  shallow,  muddy  lake,  connected  with  the  head  waters  of  Gibbon 
River,  is  so  far  secluded  within  the  forest  that  it  has  no  current  name,  and  is  locally 
almost  unknown.  We  reached  it  August  27,  with  saddle  and  pack  animals,  from  the 
Grand  Oanon  Hotel,  carrying  canvas  boat,  seines,  and  our  smaller  apparatus. 
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Our  collections  were  made  with  a  surface  net  in  deep  and  shallow  wat<»r,  with  a 
dredge  at  a  depth  of  36  feet  (the  greatest  found),  and  with  the  hand  net  from  grass 
and  lily  pads  near  the  margin,  from  the  gravelly  bottom  in  shallow  water,  and  from 
weedy  mud — this  list  exhausting,  in  fact,  all  the  varieties  of  situation  offered. 

The  lake  lies  north  and  south  in  greatest  length,  the  outlet  leaving  the  8(mth  end 
and  flowing  to  the  south  at  first.  It  is  in  some  respects  a  duplicate  of  ]\Iary  Lake, 
but  is  somewhat  larger,  being  half  to  three-quarters  of  a  mile  long  and  about  two- 
tliirds  as  wide.  It  is  of  oval  form,  with  grassy  margins,  commonly  sod  to  the  water's 
edge,  rimmed  round  with  lily  pads  and  other  water  weeds,  and  with  a  bottom  of  soil, 
black  mud.  The  banks  were  somewhat  swampy,  but  the  ground  was  higher  to  the 
north  and  west.  Three  small  streams  flow  into  the  lake,  one  from  the  northciist  and 
two  from  the  west. 

Although  so  unlike  Shoshone  Lake,  its  assemblage  of  animal  forms  bore  a  striking 
resemblance  to  that  of  the  larger,  clearer  lake.  The  absence  of  fish,  the  abundance 
of  Gammarus  and  Diaptomij  and  the  scarcity  of  Daphniid(v  are  examples.  On  the 
other  hand,  the  grassy  borders  and  weedy  shallows  entertained  a  much  greater  abun- 
dance and  variety  of  insect  forms  than  the  hard  and  bare  margins  of  either  Shoshone 
or  Mary  Lake. 

In  the  mud  of  the  bottom  were  many  large  red  Ghironomtts  larvae,  a  few  speci- 
mens of  OammariLH,  and  the  usual  PUtidium.  The  entomostraca  were  mostly  Diapto- 
muslintoniy  which  replaced  in  this  small  lakelet  the  D.  shotthone  of  the otbieT  lake;  here 
also  we  found  Daphnia  clathrataj  n.  s.,  the  only  locality  thus  far  discovered  for  it.  It 
was  not  abundant  in  Grebe  Lake,  and  may  have  bred  primarily  in  the  swamps  adjoin- 
ing. A  species  of  Cyclops  also  occurred  here  in  small  numbers,  which  is  described  on 
•page  248  as  C,  eapilUferus, 

Inshore  collections  were  unusually  fruitful.  Oammarus  and  AUorchvsteH  were  very 
abundant  along  the  margin  in  the  weeds  and  grass,  and  Pisidium  especially  was 
extraordinarily  common.  Here  also  were  agrionine  and  ephemerid  larvte,  caseworms 
with  cases  of  fine  sand,  Corisa^  Pmdiuniy  Physa,  ChironomuH^  and  Spongilla^  and  on 
the  mud  among  grass  and  algje  were  dytlscid  and  small  sialid  larvic,  Physa  and  Pinid- 
iunij  Nephelvi  and  Glepsine^  AllorcheHtes  and  GammnruHj  Ghironomus  and  ephemerid 
larvae,  larvae  of  dragon-flies,  and  specimens  of  Raliplm. 

This  lake  was  an  additional  illustration  of  the  fact  that,  in  this  high  mountain 
region,  where  aquatic  life  seems  oppressed  with  unusual  difticulties,  change  in  cir- 
cumstance takes  extraordinary  effect,  so  that  each  lake  has  its  distinct  and  si>ecial 
zoological  character. 
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FLATHEAD  RIVER  SYSTEM. 

The  waters  of  the  Flathead  region  from  which  collections  were  made  by  us  were 
Swan  and  Flathead  lakes  and  Flathead,  Swan,  and  CcBur  d'Alene  rivers,  and  the 
Jocko  at  Ravalli.    Those  from  the  lakes  only  can  be  here  discussed. 

Flathead  Lake. — Although  this  lake  stands  in  some  respects  in  decided  contrast  to 
Yellowstone  Lake,  these  difterences  tend  largely  to  neutralize  each  other.  Flathead 
Lake  is  over  200  miles  farther  northward  than  Yellowstone,  but  the  latter  is  4,775  feet 
the  higher  above  the  level  of  the  sea.  These  lakes  lie  on  opposite  continental  slopes, 
their  waters  passing  respectively  into  the  Gulf  of  Mexico  and  the  Pacific  Ocean,  but 
neither  is  more  than  a  few  miles  from  the  relatively  low  continental  divide,  easily 
passable  by  most  of  the  plant  and  animal  forms  likely  to  occur  in  such  waters.  Both 
l^es  lie  in  the  course  of  streams  of  considerable  size,  but  these  streams  flow  in 
opposite  directions,  the  inlet  of  Flathead  Lake  coming  southward  from  the  British 
Possessions,  and  its  outlet  running  first  to  the  south  and  then  to  the  west  as  Flathead 
River,  a  branch  of  the  Columbia,  while  Yellowstone  River,  rising  about  50  miles 
above  the  lake,  runs  northward  more  than  a  degree  below  it  before  swinging  to  the 
east  to  join  the  Missouri.  Nevertheless,  the  headwaters  of  the  two  river  systems  inter- 
lace almost  inextricably  through  interlocking  mountain  valleys  along  several  hundred 
miles  of  the  main  Rocky  Mountain  range.  Both  lakes  lie  among  mountains  from 
whose  rugged  gulches  the  snow  never  wholly  disappears,  and  both  are  bordered  by 
forests  broken  by  park-like  openings  on  the  lower  slopes;  but  the  geological  structure 
of  the  surrounding  country  and  the  chemical  composition  of  the  rocks  which  form 
their  shores  and  beds  differ  widely  for  the  two,  and  the  forests,  all  pine  and  fir  and 
other  conifers  around  Yellowstone  Lake,  are  largely  deciduous  trees  about  Flathead. 

The  lakes  are  similar  in  size  and  are  both  deep  enough  to  give  a  deep-water 
character  to  their  interior  fauna,  but  Flathead  has  much  the  more  uniform  shore-line 
and  contains — ^if  I  may  judge  from  the  parts  of  it  which  we  examined — a  larger 
extent  of  shallow  and  weedy  water.  It  is  divided,  in  fact,  by  a  chain  of  islands 
stretching  across  its  lower  third,  into  unlike  parts;  the  northern  deep  and  clear,  and  the 
southern  shallow,  and  easily  stirred  up  to  its  clayey  bottom  by  the  winds. 

Finally,  both  lakes,  like  most  of  this  region,  are  evidently  far  smaller  now  than 
they  were  in  an  earlier  geological  period.  The  extension  of  the  old  Flathead  above 
the  present  lake  is  shown  by  the  terraces  marking  its  former  shores,  which  may  be 
traced,  one  above  the  other,  for  a  considerable  distance  above  the  inlet;  while  Hayden 
Valley,  the  deserted  part  of  the  Yellowstone  Lake,  lies  below  the  lake  along  its  pres- 
ent outlet. 

The  Flathead  ih  reported  by  steamboat  men  and  residents  to  be  about  25  miles 
long  by  10  or  12  wide,  although  the  best  published  map  of  the  region  makes  it  24 
miles  long  by  17  wide;  but  as  the  country  about  has  not  yet  been  surveyed,  neither 
distances  nor  i)roportionK  are  precisely  known. 

The  immediate  surroundings  of  this  lake  are  attractive  in  the  extreme.  Beside  it 
on  the  east  lies  the  Mission  Range  of  mountains,  beginning  to  rise  almost  from  the  water's 
edge,  and  presenting  to  a  near  view,  along  the  lower  half  of  the  shore,  a  curiously  reg- 
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niar  series  of  high,  scantily  wooded  ridges  and  rocky  giilches  transverse  to  the  length 
of  the  lake.  Further  back  the  peaks  of  the  higher  mountains  rise  bare  and  steep. 
This  Mission  Range  diminishes  in  height  northward,  and  falls  away  to  Swan  Kiver, 
near  the  northeast  part  of  the  lake,  but  across  the  river  to  the  east  and  north  the 
Kootenai  Range  continues  far  up  along  tlie  Flathead.  Opposite  Mission  Range,  on 
the  western  side  of  the  lake,  lies  a  mass  of  heights  between  mountain  and  hill,  rising 
one  above  another,  mostly  wooded,  but  with  occasional  park-like  openings.  Above  the 
lake  a  level  valley  several  miles  wide,  partly  densely  wooded  and  partly  prairie,  extends 
above  Kalispell,  and  to  the  south  lies  the  naked  plateau  of  the  Flathead  Reservation. 

The  printdpal  tributaries  are  the  Flathead,  a  still,  broad  river,  larger  than  tlie 
Yellowstone  at  the  lake,  running  from  Demersville,  most  of  the  way  between  flat,  low 
banks;  the  Big  Fork  or  Swan  River,  a  rocky  stream,  whose  course  from  Swan  Lake  to 
the  Flathead  is  an  oft-repeated  alternation  of  wild  rapids  and  comparatively  quiet 
reaches;  and  Dayton  Creek  on  the  wcvst,  which  I  did  not  see.  The  outlet  (Flathead 
River)  flows  rapidly  away  from  the  lake  between  bluiiy  banks  which  presently  become 
a  caiion. 

Although  this  lake  lies  in  a  great  trough-like  valley,  the  level  of  much  of  which  is 
not  far  above  that  of  the  lake  itself,  there  is  scarcely  any  swampy  ground  in  its  vicin- 
ity, or  weedy  standing  water  connected  immediately  with  it  or  with  its  tributaries 
in  the  vicinity  of  the  lake.  The  principal  breeding  grounds  offish,  in  fact,  api)ear  to 
be  upon  these  streams  at  a  considerable  distance  from  Flathead  Lake,  so  that  for  most 
of  the  species  there  is  a  long  migration  period. 

Our  systematic  work  in  the  lake  was  all  done  in  and  about  the  northeast  bay  in 
the  vicinity  of  the  mouth  of  the  Big  Fork,  and  at  the  lower  end  near  the  outlet. 

While  on  this  bay  we  were  the  guests  of  Mr.  E,  L.  Harwood,  of  Demersville,  and 
of  the  Helena  Rod  and  Gun  Club,  whose  club-house  on  the  bay  was  our  home,  while 
a  steam  launch  belonging  to  members  of  this  club  aftbrded  the  only  possible  means 
of  access  with  our  apparatus  to  the  deeper  waters  of  the  lake. 

At  this  locality,  where  we  remained  from  the  20th  to  the  22d  of  Sept-einber,  two 
dredgings  were  made,  the  first  beginning  at  70  feet  and  continuing  to  125  feet,  and 
the  second  beginning  at  125  feet  and  continuing  to  153  feet.  The  surface  net  was 
hauled  from  8  a.  m.  to  9  p.  m.,  in  deep  and  shaHow  water,  and  collections  were  made 
with  nets  and  by  hand  alongshore,  among  the  weeds,  from  driftwood,  and  from  stones. 

Our  only  temi)erature  observations  were  made  at  noon  of  a  bright  day  (Sept^nd)er 
22),  with  a  common  thermometer  only,  as  no  deep-sea  thermometer  was  furnished  for 
this  trij).  At  this  time  the  temperature  of  the  air  was  70^  F.,  that  of  the  water  at 
the  surface  08^,  and  that  of  the  mud  brought  up  in  the  dredge,  in  a  haul  commencing 
at  125  feet  and  stopping  at  153  feet,  was  42^. 

At  the  lower  end  of  the  lake  a  heavy  storm  made  work  difficult,  but  we  searched 
thoroughly  a  rocky  flat  at  the  outlet,  and  collected  from  the  masses  of  weeds  washed 
up  by  the  waves  and  from  the  weedy  shallows  along  the  southeast  shore. 

The  open -water  collec/tions  in  Flathead  Lake  were  very  similar  in  general  charac- 
ter and  in  the  relative  numbers  of  the  i)rincipal  groups  to  those  in  Yellowstone  Lake, 
but  the  species  were  all  different.  In  the  former  lake  the  so-called  Baphnia  pulex 
was  not  once  seen,  but  this  species  was  replaced  by  a  JJaphnia  allied  to  hyaUna^  ami 
here  described  as  thorata.    This  entomostracan  made  probably  four- fifths  to  nine- 
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tenthn  of  the  proiliK.^  of  ev^ery  deep- water  haul  with  the  surface  net.  Diaptamus^  the 
text  'i^mmorieHt  form  in  Yellowstone  f^ake,  was  not  certainly  neen  at  all  in  Flathead, 
tmt  wan  repla^'^ed  by  a  new  variety  of  Episehura  (E.  nevadenHs^  var.  calumbice)^  which 
held  pra<;tic^lly  the  same  relation  to  Daphnia  thcrata  which  Z>.  neilU  held  to  D.  pvXex 
in  the  other  lake*  Besides  these  most  abundant  pelagic  forms  we  found  only  occasional 
examples  of  IjepUtdora^  OyclopHy*  Bo^mina^  Seapholeberis^  and  Sida  cryHiaUina^  the 
last  two  shore  forms  which  probably  would  not  have  been  taken  very  (ar  out.  Be- 
tween the  dee[>er  waters  and  the  weedy  northern  margin  of  the  northeast  bay  is  an 
extcmsive  flat  of  sand^  under  from  5  to  15  feet  of  water,  and  here  our  tow-net  hauls 
were  always  remarkably  uni>roductiTe.  Partly,  perhaps,  because  of  the  barrier  offered 
by  this  barren  lielt  of  shallow  water,  the  i>eiagic  Crustacea  did  not  appear  at  all  in 
our  alongshore  (M>llections  as  they  did  in  Yellowstone  Lake.  The  assemblage  of  forms 
brought  out  by  the  small  amount  of  work  inshore  which  we  had  time  to  do,  was  in 
no  way  remarkable,  unless  for  its  deficiencies.  Gammarus  and  Allorchestes  dentata 
among  the  amphipod  crustaceans,  Sida^  Eurycercusj  and  Cyclops  gyrinus  among  the 
entomostraca,  species  of  P%4ra,  lAmncea^  and  P^onorfri^  among  mollusks,  and  the  usual 
misc/<!llany  of  hydrac/hiiids*  ephemerid  and  Chironomus  larvaB,  larvaB  and  adults  of 
Dyttncidce  and  HydraphUidw,  Corisa,  planariaiis,  leeches,  and  annelids — ^among  the 
latter,  Printina  lacmtris — were  the  commoner  kinds. 

Our  first  dreilging  in  Flathead  Lake  was  made  about  200  yards  from  land,  off  the 
mouth  of  a  small  cove  with  blufiy  shores — the  first  below  the  Helena  Club  House — 
in  water  ranging  from  76  to  125  feet.  The  dredge  came  up,  after  a  haul  of  about  a 
quarter  of  a  mile,  well  filled  with  soft  mud,  mostly  of  slaty  color,  but  somewhat 
streakexl  with  rt^ddish  brown  and  mixed  with  a  considerable  debris  of  particles  of 
dead  wo<k1,  fragments  of  dead  leaves,  cast  skins  of  insect  larvae,  and  the  like. 

The  greater  part  of  tlie  zo<)logical  product  of  this  haul  was  a  mass  of  the  ccene- 
cium  of  aspiHiles  of  polyzoan  {PlumateHa^  near  arethusa),  and  with  these  came  Chi- 
ronomus  larvti^,  red  and  pale,  a  dozen  specimens^ of  IHaidiunij  a  few  cyprids,  and  a 
number  of  undetermined,  slender,  pale-red,  annelid  worms,  2  to  3  inches  long  and  a 
millimeter  in  diameter. 

The  sec/ond  dredging  was  made  in  the  same  vicinity,  but  a  little  below  the  pre- 
C/Cding  and  farther  out.  Beginning  about  half  a  mile  out  from  the  head  of  the  same 
(iove,  at  a  depth  of  125  feet,  we  hauled  nearly  a  mile  to  south  and  west,  taking  up  the 
dredge  at  a  depth  of  15;{  feet,  when  about  tliree- fourths  of  a  mile  from  the  point  form- 
ing tlie  soutliern  limit  of  the  cove.  This  haul  yielded  precisely  the  same  product  as 
the  other — an  abundance  of  the  same  species  in  approximately  the  same  ratios. 

Neither  In  variety  nor  quantity  was  the  animal  life  of  the  deeper  waters  of  this 
lak^,  as  shown  by  our  work  with  the  dredge  and  towing  net,  at  all  in  advance  of  Yel- 
lowst/One  Lake,  with  the  single  exception  of  the  polyzoan  of  our  dredgings,  and  this 
was  possibly  only  a  local  accident. 

The  bottom  and  margins  of  the  southern  end  of  the  lake  seemed  comparatively 
barren,  the  weeds  washed  ashore  containing,  in  fact,  scarcely  anything  but  Allor- 
vhesteH  dentata^  dytiscid  and  epluMuerid  larvae,  and  Corim.  From  the  stony  flat  at 
the  outlet  a  considerable  sup|)ly  of  casewornis  of  several  species  was  obtained,  Corisa^ 


*  Mostly  a  npocUNN  undoAorUxMl,  nUitxl  to  thomatii  of  tho  Oroat  LiikoH,  but  diflfering  in  its  more 
sloudor,  luoro  loum^ly  lytiotilutod  form  aud  in  tho  ariuuvurt^  of  aoine  of  itn  logs. 
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water  beetles  (Hydrophilidw  and  Dytiscidw)^  and  perlid  and  ephemerid  larvae,  together 
with  a  number  of  leeches — both  Clepsine  and  NepheUs — Physa,  LimiKva^  Planorbis, 
Pisidium,  Gammarus^  PlumateUa^  ;iiul  a  fresh  water  sponge  (Spongilla  fragilis  Leidy). 

Swan  Lake. — This  hike,  visited  August  24,  lies  in  the  course  of  the  river  of  the 
same  name,  about  8  miles  from  our  camp  on  Flathead  Lake.  It  is  a  long  and  narrow 
lake — about  12  miles  long  by  1  to  3  miles  wide,  according  to  our  guide — lying  deeply 
secluded  bet.ween  two  lofty  mountain  ranges.  Mission  Range  on  the  west  and  the  Koo- 
tenai on  the  east.  Its  waters  are  clear  and  its  bottom  is  extremely  irregular,  if  one 
may  judge  from  the  soundings  made  by  us  at  the  lower  end,  for  some  2  miles  above 
the  outlet.  The  deepest  water  (not  exceeding  30  feet)  lay  oft'  the  highest  points,  where 
the  mountains  come  down  to  the  water's  edge,  or  in  i)ot-holes  and  winding  irregular 
channels,  with  weedy  bars  and  banks  ])etweeii.  At  the  up])er  end,  the  lake  is  said  to 
expand  to  its  greatest  width  and  to  be  surrounded  by  meadows  and  marshy  flats  with 
water  weeds  extending  a  long  distance  out;  and  there  are  similar  weedy  flats  along 
the  shore  below,  especially  at  the  mouths  of  creeks.  Swan  River,  above  the  lake,  was 
also  reported  to  be  marshy  for  some  distance  up,  as  is  also  Spring  Creek,  emptying 
near  the  head  of  the  lake.  About  half  a  mile  above  the  outlet  were  two  small  islands 
with  gravel  beaches  and  surrounded  by  shoal  water  full  of  rushes  and  a  good  growth 
of  other  aquatic  plants. 

The  animal  species  in  the  deep  open  water  of  this  lake  were  precisely  the  same 
as  those  commonest  in  the  larger  lake  below;  namely,  Daphnia  thorata^  Epischura 
nevadensiSj  var.  columhiWj  taken  in  numbers,  and  Leptodora  hyalina^  occurring  only 
occasionally.  These  pelagic  entomostracans  were,  however,  much  less  abundant  in 
Swan  Lake  than  in  the  larger,  deeper  body  of  water. 

The  bottom  forms  were  not  collected  by  us,  as  we  had  brought  no  dredge,  but  the 
surface  net  was  hauled  repeatedly  among  the  weeds  in  water  about  10  feet  in  depth,  and 
stones,  round  and  small,  around  the  margins  of  the  islands  were  thoroughly  searched. 
Among  the  weeds,  the  commonest  entomostraca  were  Sida  crystallinaj  Eurycercus 
lamellatus^  and  Cyclops  gyrinus — the  latter  numerous — and  with  these  occurred  a  very 
few  specimens  of  D.  thorata  and  of  a  species  of  Alona  undetermined.  A  few  small 
Chironojntis  and  ephemerid  larvie,  Corisa,  Agrion  larvre,  Allorchestes  dentataj  Physa^ 
Planorhis^  Hydraehnidw,  several  bristled  annelid  worms,  and  a  small  leech,  were  also 
taken  here.  From  the  stones  along  the  margin  of  the  island  we  took  great  numbers 
of  Oammarus  and  Cypris,  a  very  fine  sponge  occurring  in  thickish  masses  on  the  rocks 
(some  white  and  some  chlorophyl-green),  a  branching  polyzoan  (PlujnatcUa)  clinging 
to  the  stones,  several  species  of  leeches, — including  Nephelis  maculata^  so  common  in 
the  Park, — planarians,  specimens  of  Phyna,  Planorbitt,  and  Pisidium,  and  the  usual 
aquatic  insect  forms,  larval  and  adult;  viz,  larval  Ephemeridw  and  Chironomus  and 
other  small  dipterous  larvte.  Carina,  a«piatic  Coleoptera^  Hydrophilidw^  Dytiscid^j  and 
several  kinds  of  case  worms.  These  alongshore  collections  were,  in  fact,  decidedly 
larger  and  more  varied  than  those  from  Flathead  Lake,  a  fnct  doubtless  to  be  ex- 
plained in  part  by  the  relatively  greater  amount  of  slinllow  weedy  water,  and  the 
consequent  greater  abundance  of  minute  plant  and  animal  life. 
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DESCRIPTIONS  OF  SPECIES  AND  VARIETIES. 


Daphnia  clathrata,  n.  np. 

A  species  of  moderate  size,  with  short,  deep  head,  medium  to  very  long  posterior 
spine,  minute  pigment  speck,  and  pectinate  tarsal  claw.  In  the  immature  female  there 
is  a  prominent  angle  just  above  the  swimming  antenme,  like  that  of  I),  dentifera. 

In  the  adult  female  the  head,  measured  vertically  across  the  rostrum,  is  twice  as 
deep  as  its  length  from  the  base  of  the  antenna  to  the  middle  of  the  front.  It  is 
shari)ly  keeled  rather  than  crested,  very  broadly  rounded,  its  lower  margin  very 
slightly  convex  or  quite  straight,  and  its  rostrum  well  marked  in  the  adult. 

The  eye  is  close  to  the  front,  the  transparent  orbit  reaching  to  the  margin  of  the 
head,  of  medium  dimensions,  its  antero-iwsterior  diameter  contained  twice  in  the 
space  between  the  eye  and  the  posterior  margin  of  the  head.  The  pigment  speck 
is  very  minute,  placed  behind  the  lower  half  of  the  eye  and  nearer  the  posterior 
margin  of  the  head.  The  fornices  are  not  prominent.  Beginning  midway  between  the 
antenna  and  the  eye,  they  arch  broadly  above  the  base  of  the  former,  making  an 
obtuse  angle  a  little  beyond  the  antenna,  and  continuing  as  a  slight  carina  backwards 
and  downwards  for  a  little  distance  on  the  side  of  the  valve.  The  ventral  margin  of 
the  shell  is  more  broadly  arched  than  the  dorsal,  the  latter  being,  in  the  immature 
female,  nearly  straight  from  the  heart  backwards.  The  valves  are  conspicuously 
quadrangularly  reticulate,  spinose  on  their  lower  edges  nearly  to  the  beak,  and  on 
the  upper  edge  to  the  vicinity  of  the  heart.  The  posterior  spine  is  very  long,  straight, 
slender,  spinose  to  the  tip,  contained  in  average  cases  not  more  than  twice  in  the 
length  of  head  and  body  without  the  spine. 

The  antennae  are  rather  short,  about  half  as  long  a«  the  distance  from  the  poste- 
rior margin  of  the  eye  to  the  base  of  the  posterior  spine.  The  swimming  hairs  are 
two-jointed,  the  basal  joint  the  shorter.  The  dorsal  abdominal  processes  arise  in 
immediate  connection,  but  are  not  united  at  their  base.  The  anal  furrow  has  about 
a  dozen  teeth  on  each  side,  and  the  caudal  claw  has  a  comb  of  three  or  four  conspicu- 
ous teeth  af  its  base,  besides  a  little  group  of  smaller  ones. 

Length  of  an  ovigerous  female,  1.7  millimeters  to  the  base  of  the  spine;  the  greatest 
depth,  0.85. 

The  male  was  not  seen. 

Occasional  in  Grebe  Lake,  Yellowstone  Park. 

Daphnia  arcuata,  n.  sp. 

Head  helmeted,  rounded  in  front,  length  one  third  that  of  the  shell,  frt)nt  con- 
cave, beak  produced,  extending  beyond  the  sensory  hairs  of  the  antennae.  For- 
nices beginning  above  the  eye  and  extending  nearly  to  the  middle  of  the  back,  hot 
especially  produced  above  the  antennse.  Eye  small,  about  midway  between  the  man- 
dibles and  the  front  of  the  head,  and  about  midway  between  the  tip  of  the  beak  and 
the  dorsal  surface  of  the  head.  Pigment  speck  very  small,  less  than  half  the  diam- 
eter of  a  lens  of  the  eye,  and  placed  midway  between  the  eye  and  the  posterior  margin 
of  the  head.  The  latter  concave,  the  beak  extending  backward  and  applied  against 
the  margin  of  the  shelL    Swimming  antenme  reaching  the  middle  of  the  shell,  their 
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hairs  moderately  robust,  the  first  segment  not  longer  than  the  second.  No  emargi- 
natiou  separating  head  from  body,  but  the  dorsal  surface  very  slightly  sinuate  there. 
Abdominal  processes  all  distinct,  anterior  much  the  longest.  Caudal  claw  with 
accessory  teeth,  about  six  in  number,  the  three  proximal  the  largest.  Anal  spines 
about  ten.  Post<3rior  spine  of  the  shell  given  off  from  the  middle  of  the  valves,  in 
the  adult  female  a  third  to  a  half  as  long  as  the  valve.  Shell  moderately  coarsely 
marked  in  quadrangular  areas,  the  lower  and  dorsal  margins  spinulose  from  the 
middle  backwards.  Length  2  millimeters,  depth  1  millimeter. 
Heart  Lake,  Yellowstone  Park,  Wyoming. 

Daphnia  thorata,  n.  sp. 

This  species  belongs  to  the  hyalina  group,  and  may  possibly  be  entitled  only  to 
varietal  rank.  The  distinctness  and  constancy  of  its  characters,  however,  in  collec- 
tions made  by  us  in  Flathead  and  Swan  lakes  in  western  Montana,  and  the  number 
of  minor  points  in  which  it  differs  from  hyalina^  as  most  recently  described,  lead 
me  to  distinguish  it  here  as  a  specific  form. 

It  is  oval  in  outline;  the  long  and  slender  posterior  spine  is  placed  at  or  a  trifle 
above  the  middle;  the  length  of  the  head  is  about  a  third  that  of  the  valves  of  the 
shell  excluding  the  spine,  and  there  is  no  trace  of  dorsal  emargination  between  head 
and  body.  The  head  is  narrowed  toward  the  base  and  elongated  forward  in  a  way 
to  give  it  the  outline  of  a  high  bell  jar  with  a  flaring  base.  Its  front  is  broadly 
and  regularly  rounded,  its  ventral  margin  usually  conspicuously  concave  and  closely 
like  the  dorsal,  although  occasionally  the  head  is  straight  or  convex  beneath.  The 
posterior  margin  is  either  straight  or  slightly  concave,  and  the  beak  stands  free  from 
the  front  margin  of  the  valves,  and  by  its  extension  downward  not  only  covers  the  an- 
tennaj  but  reaches  clearly  beyond  the  tips  of  the  sensory  hairs.  The  eye  is  of  medium 
size,  placed  far  back  of  the  front  of  the  head  and  equidistant  from  the  tip  of  the  beak 
and  the  dorsal  junction  of  the  head  an  d  body.  The  pigment  speck  is  of  moderate  size, 
placed  directly  behind  the  eye,  and  much  farther  from  it  than  from  the  posterior  mar- 
gin of  the  head. 

The  antennae  are  moderately  stout,  entirely  smooth  except  for  inconspicuous  trans- 
verse rows  of  minute  appressed  hairs  upon  both  peduncle  and  rami,  and  a  row  of 
short,  tooth-like  spinules  at  the  distal  end  of  each  segment.  The  swimming  hairs  are 
rather  slender,  the  second  joint  commonly  decidedly  shorter  than  the  first. 

Fornices  slight,  arising  above  and  a  little  behind  the  eye  and  terminating  directly 
behind  the  antenme,  above  the  bases  of  which  they  project  but  shghtly.  The  lower 
margin  of  each  valve  is  set  with  the  usual  spinules  almost  to  the  beak,  and  the  dor- 
sal margin  is  similarly  armed  for  a  distance  in  front  of  the  spine  about  equal  to  half 
the  length  of  the  latter.  The  valves  are  marked  off  by  fine  lines  into  large  quadrate 
meshes. 

The  dorsal  abdominal  processes  rise  separately,  the  two  anterior,  however,  in 
immediate  contact  at  their  bases.  The  first  of  these  is  decidedly  the  longer,  but  the 
third  process  is  distinct,  although  low.  The  anal  setae  are  two-jointed,  the  second 
joint  the  shorter.  The  abdomen  is  regularly  narrowed  backwards,  and  the  anal 
groove  is  provided  with  twelve  to  fifteen  teeth  on  ea€h  side,  commonly  the  latter 
number.  The  terminal  claws  are  without  accessory  comb.  The  intestinal  ccBca  are 
short,  not  longer  than  the  diameter  of  the  eye,  and  extend  directly  forward. 

F.  C.  B.  1891—16 
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&/fft§M^mff  wHh^mi  6iffwi\  PrH99tf%fm^iMn%  ht^mPi^f^  the  h^ad  ami  t!iorax«  altfioa^  ^tfyme- 
ftinrv^  'm  fit^.  f(0fft^»f>Hm  /jf  femal«»i  b^^arin^  ephippu^  there  i«  a  broad  eotn^vitj  js^ 
ati^^f'.  ftl»e  bMft^  The  kr^er  hffhU^  t4  the  bead  iii  broadly  ermeare  and  the  beak  i§ 
k/fv^  mnA  itfff^hA  n$^iknn^  tbe  a^i^lerkiV'  nrnttftn  (A  the  iifaelL  Modentely  hmg  posterior 
^ne  fffaeed  atir/re  the  middfe  friie^  ^^anilal  eiawn  with  two  aetii  of  tectb,  and  with  U 
Uf  17  mrf^4  npinm  at.  the  anal  fnrraw. 

^fVie  be«Ml  f/ti^.  feirvale  m  ^mafl,  n/rmewhat  defireiMed^^  forested,  a«  in  D,pmlex^  the 
#^e#f/  f^f^uiifift  ffft^'kwafd  Up  the  middle  ryf  the  d/yr»nm;  fomicea  terminating  pos- 
U^Uff^f  4fpp(tfiiis  tiifi  t$4*r^H^  and  exteiidi rig  anteriorly  to  the  eye.  The  beak  projects 
a  OUl^  \mymtA  th^  tiff^^rf'  the  n^tmny  haim;  the  eye  i^i  large,  its  vertical  diameter 
4'/(ffiiMim(i  mmrvM\f  twim  iu  the  dintani^  from  the  eye  to  the  tip  of  the  beak,  plaeed 
^1/ii9e  f^i  ihe  l>foa/lly  rminde.<l  anteririr  margin  of  the  head,  and  provided  with  many 
large  len^eii.  Pigment  n^H'^^k  (ft  moderate  Mize,  midway  between  the  eye  and  the 
pimii^Uff  margin  tft  the  hea^L 

Anl/enn^if  but  m/^leraf/ely  develope^l^  dentitnte  of  scale-like  appendages  like  those 
fttpul^jpf  Uui  m^f  with  Uu'^mnpUmonn  transverse  rows  of  rather  slender  hairs.  Swim- 
ming hati'M  rn^Klerate  and  inoderat4>;ly  feathered,  three-jointed,  the  third  segment 
ff^rjf  t^hnrif  Uui  evident.  Tlie  v^himm  of  the  intestine  strongly  curved,  extending  at 
IIm^  olillqtiely  ilownwanls  t/owards  the  middle  of  the  eye,  and  then  turning  almost 
(\\rmi]y  tipwaril  at  an  ai'Ute  angle,  terminating  midway  between  the  middle  of  the 
nppf^r  margin  of  Mm^  eye  and  the  front  of  the  base  of  the  antenna.  The  surface  of  the 
valve  In  marked  with  ^jimdnite  areoIatioiiH,  and  the  margins,  both  dorsal  and  ventral, 
fire  |mivlfli«(l  with  hai'.kwanlproJcH^tlng  MpinoH  or  thorns  as  far  as  the  middle.  The 
nnt/erlor  half  of  liofli  margins  smcmtli.  The  posterior  spine  is  variable  in  length, 
reniihlng  In  a<liitt  fnnialns  a  fourth  the  entire  Imigtb  of  the  head  and  body. 

tlorsMi  proi^i^MeM  of  the  abdomen  distinct,  the  two  anterior  contiguous  in  their 
orlghtf  tmfc  tiMlt/i*d  at  thnir  hase,  the  Hrst  tho  longer,  smooth,  and  directed  forward, 
th«  smimmhI  lialry,  turning  backward.  Two  others  in  the  form  of  low  elevations,  the 
last  ItN'otisphMUMis,  Imt  both  hairy. 

Tim  abdoinwn  Is  rathnr  broad,  the  posterior  margin  broadly  rounded,  the  ante- 
rior margin  straight!  b'i  U)  17  spinas  bordering  the  anal  furrow,  length  regularly 
Itiormsing  iVom  above  downwards;  the  teeth  of  the  caudal  claw  iu  two  groups  of 
l^tnn  f\Mir  to  six  («a<*lK  the  upper  ghuip  very  much  the  snmller;  the  anterior  margin  of 
each  elaw  with  two  (ttstrtiut  slight  einarginations,  as  iu  />.  ptilex. 

lieuglh  of  an  adult  female  l.il  millimeters  without  the  spine;  depth,  1.1  millimeters; 
sphte  {),t\  tulllimeteri     Kenuile  hearing  ephippium,  a  little  deeper  (1.2  millimeters). 

The  nmie  snmller,  narrower,  with  head  more  liepivssed,  the  dorsum  especially  more 
nearly  straight,  ami  the  posterior  spine  Mliuuling  higher,  continuing  the  line  of  the 
doisunt  backwards*    The  lower  margin  of  head  is  only  slightly  concave,  the  posterior 
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half  of  it  straight.  A  slight  beak  is  formed  just  below  the  sensory  antennfe,  the  latter 
being  attached  at  a  small  angular  emargination  at  the  posterior  angle  of  the  head. 
From  this  emargination  the  posterior  margin  of  the  head  passes  directly  upwards  in 
a  broad  and  gentle  curve.  The  eye  is  very  large,  placed  at  the  very  front  of  the  head. 
Its  longitudinal  diameter  is  contained  but  once  in  the  head  behind  the  eye.  Sensory 
antenna  slightly  clavate,  slightly  expanded  at  the  middle,  its  length  equal  to  the 
vertical  diameter  of  the  eye.  In  front  of  the  terminal  group  of  sensory  hairs  is  a  long 
terminal  spine,  nearly  as  long  as  the  antenna  itself,  slightly  curved  backwards  and  seg- 
mented at  the  middle.    Accessory  hair  distant  from  end,  but  a  little  below  the  middle. 

Length  without  spine,  1.4  millimeters;  depth  0.9  millimeter;  spine,  0.33  millimeter. 
A  single  hairy  dorsal  abdominal  process,  as  in  pulex. 

Yellowstone  Lake  and  other  waters  of  Yellowstone  Park. 

Daphnia  dentifera,  n.  sp.     (Plate  xxxvii,  Fig.  2.) 

This  species  is  broad  oval  in  form,  has  a  long  beak  and  a  very  large  eye,  a  poste- 
rior spine  placed  high  up,  and  in  the  male  and  young  female  a  prominent  angle  on  the 
dorsal  outline  between  heart  and  eye. 

The  head  is  broadly  rounded,  with  eye  close  to  the  front  margin.  The  fornices  are 
short,  rising  above  and  behind  the  eye  and  extending  backwards  a  little  beyond  the 
base  of  the  antennfe,  where  they  form  a  prominent  angle.  Thence  a  slight  lateral  keel 
of  the  valve  is  continued  downwards  and  backwards  a  distance  about  equal  to  the 
length  of  the  fornix.  The  lower  margin  of  the  head  is  broadly  concave,  the  beak  pro- 
duced, projecting  as  far  as  the  ends  of  the  sensory  hairs.  The  large  eye,  with  numer- 
ous lenses,  is  contained  not  more  than  twice  in  the  distance  from  eye  to  beak,  its 
diameter  a  little  greater  than  that  of  the  base  of  the  antenha  at  its  insertion.  Pigment 
speck  of  moderate  size,  circular,  immediately  behind  the  eye  and  nearer  to  that  than 
to  the  posterior  margin  of  the  head. 

The  head  is  slightly  crested,  and  the  crest,  extending  backward  to  the  heart, 
rises  over  the  antennje  in  a  prominent,  nearly  rectangular  process,  still  more  acute 
in  the  young,  the  tip  of  which  is  commonly  truncate  and  bears  two  or  three  teeth 
inclining  forward.  In  the  egg-bearing  female  this  process  is  reduced  to  a  mere 
obtuse  angle,  or,  in  the  last  generation  (that  bearing  the  ephippium),  disappears 
entirely.  In  young  adults  this  dorsal  angle  is  midway  between  the  eye  and  the  heart, 
but  when  ftilly  developed  it  is  on  a  line  drawn  from  the  anterior  margin  of  the  valve 
to  the  middle  of  the  base  of  the  antenna.  The  setae  of  the  antennae  are  all  two-jointed, 
the  basal  joint  distinctly  the  longest.  The  posterior  spine  of  the  carapace  is  long, 
slender,  and  weak,  and  is  commonly  contained  three  or  four  times  in  the  head  and  body 
without  the  spine. 

The  margins  of  the  valves  are  set  below  and  behind  with  slender  thorns,  as  is 
also  the  posterior  spine,  these  thorns  extending  forward  a  little  distance  upon  the 
dorsal  margin  of  the  shell.  The  curved  spines  bordering  the  anal  furrow  are  thirteen 
in  number;  the  caudal  claws  are  without  accessory  teeth;  the  surface  of  the  shell  is 
marked  with  quadrangular  areolations. 

The  first  and  second  dorsal  abdominal  processes  are  about  equal  in  length  and 
arise  in  immediate  contact,  the  anterior  turning  forward  and  the  posterior  backward. 

Mature  female  1.8  millimeters  long  by  1  millimeter  deep. 

The  male  of  this  species  is  smaller  than  the  female;  the  head  is  smaller  and  nar- 
rower^  the  form  is  more  nearly  elliptical,  and  the  dorsal  angle  is  as  prominent  as  in 
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the  young  female,  and  corniiiooly  bears  obscure  teeth  at  the  tip.  The  head  is  sab- 
quadrate,  with  rouudeil  angles.  The  very  large  eye  is  at  the  extreme  front  of  the  head, 
its  diameter  greater  than  the  distance  between  the  eye  and  the  posterior  margin  of  the 
head.  Below,  the  head  is  straight;  the  anterior  antennae  are  not  especially  prom- 
inent and  the  terminal  spine  is  inconspicuous.  The  iK)sterior  spine  is  like  that  of  the 
female,  long  and  slender  and  dorsally  placed.  The  abdomen  is  without  dorsal  process. 
Mature  specimen  1  millimeter  long  by  0.5  millimeter  deep. 

Closely  allied  to  D.  dentata  Matile,  with  which  my  friend  Professor  Birge  con- 
siders it  possibly  identical.  It  differs,  however,  particularly  in  the  form  of  the  head, 
the  beak  of  which  is  much  more  produced  backward  in  denti/era  than  in  dentata; 
in  the  somewhat  larger  eye  (especially  of  the  male);  in  the  different  form  and  posi- 
tion of  the  dorsal  angle,  and  in  its  evanescent  character  in  the  female  adult;  in  the 
greater  length  and  slenderness  of  the  posterior  spine;  and,  notably  iji  the  male,  in  the 
different  armature  of  the  anterior  antenna.  Denti/era  is  also  without  the  tliird  joint 
of  the  swimming  hairs  of  the  antenna. 

Pool  near  Shoshone  Lake,  Yellowstone  Park. 

08TRA.C0DA. 
Cypris  barbatu%  n.  sp.    (Plate  xxxvii,  Figs.  2  and  3^  and  Plate  xxxvin.) 

An  extremely  large,  very  hairy,  oblong  GypriSj^ith.  roun<led  ends  and  dorsal 
and  ventral  margins  nearly  parallel.  Length,  4  millimeters;  width,  1.6  millimeters; 
depth,  2  millimeters.  A  very  little  deepest  at  hind  end  of  hinge  margin.  (Depth 
across  eye,  95  per  cent  of  greatest  depth.) 

Dorsal  margin  about  straight  for  a  great  part  of  its  length,  the  ventral  margin 
very  slightly  emarginate  or  sinuate  at  its  anterior  third.  The  anterior  end  broadly 
and  smoothly  rounded,  more  obliquely  above  than  below,  the  posterior  somewhat 
obliquely  rounded,  the  ventral  margin  being  thus  nearly  half  as  long  again  as  the 
dorsal.  Seen  from  above  the  shape  is  symmetrical,  a  slender  oval,  a  little  more 
flattened  at  the  sides  behind  than  before;  thickest,  consequently,  before  the  middle. 

Color  a  dirty  yellowish-brown  in  alcohol,  with  a  reddish-brown  patch  on  either 
side  above  and  behind  the  middle.  Surface  of  valves  opaque,  very  minutely  rough- 
ened, and  well  covered  with  conspicuous  hairs,  which  give  this  Cypris  a  decidedly 
hairy  appearance  to  the  naked  eye.  Hairs  longest  before  and  behind  and  length- 
ening generally  towards  the  margin,  where  they  project  as  a  fringe,  the  most  prom- 
inent part  of  which  is  a  row  of  hairs  borne  on  slender  conical  tubercles  within  the 
margin  of  the  valves.    The  valves  are  equal  and  the  shell  fairly  full,  but  not  plump. 

Anterior  antenna  with  the  basal  segment  obliquely  channeled,  partially  dividing 
it  into  two,  the  distal  part  of  which  bears  a  single  bristle  on  its  superior  surface, 
and  two  long,  more  slender  ones,  springing  together  from  the  tip  of  the  ventral  sur- 
face. A  short,  subquadrate  second  segment  bears  a  single  seta,  about  as  long  as  the 
segment,  on  the  dorsal  surface,  near  tlie  tip.  From  the  distal  end  of  the  following 
segment  spring  two  long,  slightly  plumose  setie,  one  dorsal,  one  ventral,  the  former 
much  the  longer.  The  fourth  segment  boars  at  its  tip  four  long  sette,  two  of  which 
arise  from  the  ventral  angle  and  two  from  the  outer  dorsal.  The  following  segment 
is  similarly  armed,  ami  the  distal  extromitii^s  of  the  sixth  and  seventh  are  densely  set 
with  long  plumose  setie  forming  a  stout  fascicle,  which  extends  beyond  the  end  of  the 
antenna  a  distance  equal  to  the  length  of  the  antenna  itself. 
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The  terminal  segment  of  the  palp  of  the  first  maxilla  is  a  little  more  than  a 
fourth  the  length  of  the  basal,  the  latter  with  one  subterminal  bristle  without,  and 
several  terminal  ones.  Tip  of  last  segment  witli  two  stout,  curved,  claw-like  setae, 
and  four  or  five  smaller,  softer  ones.  Outer  lobe  of  maxilla  proper  reaching  to  tip 
of  first  segment  of  palp,  nearly  equaling  it  in  diameter,  also  with  two  curved  claws, 
shorter  but  much  stouter  than  those  above  mentioned,  three-fourths  as  long  as  the 
lobe  itself.  Besides  these,  two  smaller  setiie  and  three  or  more  subterminal  ones,  two 
of  which  are  smooth,  like  the  terminal  group,  and  one  strongly  plumose.  A  single 
plumose  seta  also  springs  from  near  the  base  of  the  concave  surface  of  this  lobe. 
The  second  and  third  lobes  similarly  armed  at  tip,  but  with  a  larger  number  of 
curved  setje,  all  of  which  are  soft.  Two  of  these,  on  the  short  inner  lobe,  are  much 
longer  and  stouter  tlian  the  others,  and  project  directly  backward.  The  base  of  this 
lobe  bears  two  plumose  setae  about  as  long  as  tliose  just  mentioned.  The  length  of 
the  inner  lobe  is  half  that  of  the  outer,  the  middle  one  being  intermediate. 

The  second  maxilla  with  about  twelve  terminal  setie,  which  diminish  in  length 
inward,  most  of  them  slightly  plumose,  and  two  long  slender  setie,  one  springing  from 
the  middle  of  the  inner  margin  and  the  other  from  the  base.  Palp  thick,  slender 
ovate,  twice  as  long  as  the  masticatory  lobe,  fringed  with  a  soft  silky  pile,  and  bearing 
three  more  or  less  plumose  settB  at  its  tip,  the  middle  one  of  which  is  the  longest. 
Branchial  lobe  very  small,  semicircular,  with  three  fully  developed  plumose  setae 
nearly  as  long  as  the  palp,  and  two  much  shorter  ones,  one  delicate  and  smooth,  the 
other  stout  and  plumose. 

The  basal  segment  of  the  second  antenna  trigonal,  with  one  moderately  long  hair 
beneath,  and  two  of  similar  length  springing  together  from  the  inner  side  of  the  apex. 
Thcsecond  segment  subcylindrical,  with  two  hairs  diverging  from  the  middle  of  the 
outer  side  of  the  apex,  the  under  one  of  which  is  very  short  and  weak,  about  as  long 
as  the  third  segment  is  wide,  while  its  companion  reaches  about  to  the  tip  of  that 
segment.  On  the  inside  of  the  tip  of  the  second  segment  is  another  hair,  similar  to 
the  above,  and  of  about  the  same  length.  The  third  segment  bears,  at  the  union  of 
its  basal  with  its  middle  third,  on  the  under  side,  set  beyond  a  slight  tooth-like  pro- 
jection, a  jointed  olfactory  club,  whose  length  is  about  two-thirds  the  diameter  of  the 
segment.  Otherwise  this  segment  bears  no  hairs  except  at  the  tip,  where,  upon  its 
inferior  angle,  is  one  long,  stout  hair,  reaching  beyond  the  tip  of  the  last  joint,  and 
upon  its  inner  surface  a  fascicle  of  five  plumose  hairs,  the  four  longer  of  which  are 
curved  and  parallel,  while  the  fifth  is  short  and  straight.  The  third  segment  is  slightly 
longer  than  the  second  and  about  two-thirds  as  thick.  The  fourth  segment  is  three- 
fourths  the  length  of  the  third  and  about  two-thirds  its  diameter,  slightly  enlarged 
at  the  middle,  where  it  bears,  on  the  under  side,  a  group  of  three  long  hairs,  and  upon 
the  upper  side  two  shorter  ones.  At  the  tip  of  this  segment  are  a  group  of  three 
long  plumose  hairs  and  a  stout,  curved,  concave,  acute  claw,  nearly  three  times  the 
length  of  the  last  segment,  doubly  dentate  on  both  edges.  At  tip  of  last  segment  the 
usual  strong,  curved,  bidentate  claws,  five  in  number,  three  of  equal  length,  as  long 
as  the  two  last  segments  of  the  antenna,  and  two  others  alxmt  half  that  length. 

Mandible  with  a  row  of  six  dark  corneous  teeth,  more  or  less  bifid,  the  series 
continued  in  an  irregular  cluster  of  tooth-like  spines,  and  terminating  in  two  highly 
plumose  setae.  The  series  of  teeth  with  numerous  accessory  smaller  teeth  and  spines, 
and  two  transparent  lamellae — slender,  but  as  long  as  the  teeth  themselves — inserted 


24fi  HiUA.r/rtn  or  the  united  otateh  fmh  cojofLssio^r. 

ifHWM^  thf.  Ami  ^ind  j^r'^mrl  and  t.b#;  second  and  third  nerie^^  re^^peetively.  The  latter 
laiyi#;lla  in  rtumrvf^i  and  Aerr^ts  fm  tin  r^ncare  edge.  Ba-4al  a^ment  of  the  palp  long- 
t'Mi<f  till;  third  rii?xt^  m'4'/tutl  and  fourth  ^rabe^joal  in  length,  the  second  a.*^  broad  as  the 
hrnt,  T)m  hitu-t  )HfAf%  at  \\m  prmterior  tip  three  plumose  seto  of  aneqnal  length,  in 
a  v,]nnU'r^  and  a  fonrth  larger,  nUmter^  decorred  articulate  one,  in.serted  on  the  outer 
MJde  Iff  Mie  tip  of  the  ^grnent.  The  second  segment  has  in  front  a  group  of  three 
blender  Hi».to  iuHeriAsd  a  little  behind  the  tip;  and  opposite  to  them  upon  a  stout  tuber- 
imity  ari/ither  gronp  rrf  three  long  equal  setaB,  tr>  which  a  fourth  stands  in  the  same 
relatiim  ;mi  on  the  prei^lirig  segment.  On  the  third  segment  is  a  group  of  five  set^ 
similar  to  thosi^  on  the  anti'.rior  margin  of  the  segment  preceding,  and,  in  addition, 
a  ei relet  of  six,  attaeheil  around  the  posterior  and  inner  margin  of  the  end  of  this 
segniejit*  At  the  tip  of  the  palp  are  three  curveil  claws,  averaging  as  long  as  the 
two  prec^'/dirig  si'/gments  ti>gcther,  with  some  slender  set*  intermixed.  The  so-called 
braneliial  appendage  is  about  as  long  as  the  basal  segment  of  the  palp,  and  bears  four 
Htotit  plumose  set^e  with  a  small  accessory  seta  in  front. 

First  leg  with  basal  segment  columnar,  distal  portion  partially  separated,  without 
hair  or  bristle.  He<M>nd  segment  (cylindrical,  its  surfaces  smooth  except  for  numerous 
transverse  rows  of  ex<jeedingly  rtno  short  setae,  present  also  on  the  two  succeeding 
segments  of  this  leg.  A  st<mt  bristle  at  anterior  distal  angle.  Third  and  fourth  seg- 
ments nearly  equal  (the  third,  however,  somewhat  the  longer),  together  slightly  longer 
than  tlie  second^  the  length  of  eaich  about  twice  its  transverse  diameter.  The  third 
with  a  single  api<;al  hair  at  the  ant/erior  angle,  and  the  fourth  with  but  two,  one  of 
wtdeli  is  as  hmg  as  the  segment  itself,  and  the  second  about  half  that  length.  Termi- 
nal segment  with  a  very  h)ng,  slender,  symmetrically  curved,  regularly  tapering  claw, 
with  two  short  soft  setie  springing  from  its  base.  The  entire  claw  somewhat  longer 
than  the  last  three  segments  corvjointly. 

Oatidal  rami  long  and  sleniler,  slightly  sinuate,  the  transverse  diameter  of  each  not 
more  than  one-twentieth  its  length;  the  basal  fifth,  however,  considerably  thickened. 
Kami  snMN)th|  except  posteriorly,  where  the  margin  is  closely  set  with  stout,  short 
spines,  hnigtheuing  toward  the  distal  end  of  the  ramus.  Terminal  claw  slightly 
ourved  at  tip,  contained  two  and  a  half  times  in  the  length  of  its  ramus.  Subterminal 
elaw  nearly  two-thirds  the  length  of  the  terminal,  also  slightly  curved.  Olawlike  seta 
almost  linnuMliately  above  the  latt.er,  more  slender,  but  two-thirds  its  length.  Besides 
the  aboVe,  a  short  slench^r  seta  springs  from  in  frt)nt  of  the  base  of  the  terminal  claw. 

The  first  and  hint  segnuMits  of  the  second  pair  of  legs  subequal,  each  two- thirds 
the  len^fth  of  the  MfHM)nd;  basal  segment  vStraight,  its  length  five  times  its  width,  with 
thiHH*  slender  set^e,  otie  borne  uiK>n  the  middle  of  its  exterior  side,  and  two  near  the 
apex,  opposite  each  other.  Hecond  segment  slightly  curved,  with  a  single  slender  seta 
ntnvv  the  a|H^x»  «>n  tt^  outer  margin.  Thliti  segtuont  with  two  terminal  setiie,  one  nearly 
straight^  and  elawlikis  alMUit  thrtH>  fi)urths  the  length  of  its  segment,  and  the  other 
onrwd  and  blunts 

This  sptvies  may  be  the  same  as  C.  (tr^^^twrfi*  i^hambers*,  which  it  certainly  seems  to 
iH^emble  olosely.  but  fh>n4  *vhieh  it  difl\>rs,  if  I  may  judge  frtmi  the  published  brief 
div^ortption  and  rude  flguivs.  In  tH>lor.  surfiuH\  (x)rnu  arrangement  of  antennal  setie,  and 
other  minor  details* 

Yellowst^me  Kiv^^r,  VeUows^me  Park.  Wjnuuing. 


•  **  Now  l5uUwu^<»U^>,'*  (WnuiVlom^Uv**  iw  U«U,  l\S.  iIkh^I.  uml  i*^>}jr»  Snrv»,  v*>l.  iii.  Xo.  I.  p.  151. 
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COPEPODA. 
Cyclops  minniluB,  n.  sp. 

A  small  slender  species,  with  seventeen-jointed  antennae,  with  narrow  and  loosely 
articulated  cephalothorax  and  salient  thoracic  angles,  slender  abdomen,  long  and 
narrow  furca,  and  but  two  well-developed  caudal  setae  for  each  ramus.  The  antennae 
reach  to  the  posterior  margin  of  the  second  distinct  segment,  and  are  of  very  nearly 
the  length  of  the  abdomen  (including  furca,  but  excluding  the  caudal  setae).  The 
greatest  width  of  the  thorax  is  contained  two  and  one-third  times  in  its  length,  and 
the  furca  is  very  nearly  half  the  length  of  the  remainder  of  the  abdomen.  The  diam- 
eter of  a  ramus  is  about  one-seventh  its  length. 

The  rudimentary  inner  caudal  seta  is  a  trifle  longer  than  the  outer,  and  about 
a  third  the  length  of  the  ramus;  the  longest  seta  as  long  as  abdomen  and  furca;  the 
next  in  length  less  than  half  the  longest. 

The  last  segments  of  the  thoracic  legs  are  armed  as  follows : 

First  pair:  outer  ramus,  one  spine  and  two  setae  at  tip,  two  setae  within,  and  one 
seta  without;  inner  ramus,  one  spine  and  one  seta  at  tip,  three  setae  within,  and  one 
seta  without. 

Second  pair:  outer  ramus,  one  spine  and  one  seta  at  tip,  three  setae  within,  and 
two  spines  without;  inner  ramus,  one  spine  and  one  seta  at  tip,  three  setae  within,  and 
one  seta  without. 

Third  pair:  outer  ramus,  two  spines  and  one  seta  at  tip  (second  spine  twice  as 
long  as  first),  three  setae  within,  and  one  spine  without;  inner  ramus,  one  spine  and  one 
seta  at  tip,  three  setae  within,  and  one  seta  without. 

Fourth  pair:  outer  ramus,  two  spines  and  one  seta  at  tip  (second  spine  twice  as 
long  as  first),  three  setae  within,  and  one  spine  without;  inner  ramus,  two  spines  at 
tip  (one  twice  as  long  as  the  other),  two  setae  within,  and  one  seta  without. 

Rudimentary  legs  of  fifth  pair  distinctly  articulated,  basal  article  with  a  long  seta 
at  its  outer  distal  angle,  and  second  article  with  two  setae  at  its  blunt  tip,  the  outer 
the  longer. 

Duck  Lake. 

Cyclops  serratu%  n.  sp. 

A  very  long,  narrow,  loosely  articulated  species,  with  strikingly  salient  thoracic 
angles;  cephalothorax  broadest  far  forward  and  lobed  in  front,  between  the  seventeen- 
jointed  antennae. 

Abdomen  long  and  slender,  with  very  long  and  narrow  caudal  rami,  and  but  two 
developed  caudal  setae  to  each  ramus.  The  first  segment  is  but  little  longer  than  wide 
(eight  to  seven),  is  broadest  across  the  middle,  and  excavate  in  front  at  the  base  of 
each  antenna,  leaving  a  thick,  median,  projecting  lobe.  The  second  segment  is  nearly 
a  fourth  as  long  as  the  first,  and  but  little  narrower,  broadest  across  its  posterior 
angles,  which,  though  blunt,  are  so  strongly  salient  that  the  lateral  margins  are 
decidedly  sinuate.  The  third  segment  is  as  long  as  the  second,  but  narrower,  and 
with  its  sides  more  nearly  parallel.  The  fourth  and  fifth  segments  are  progressively 
shorter  and  narrower,  the  latter  being  trapezoidal,  as  seen  from  above,  and  separated 
from  the  first  abdominal  segment  by  a  deep  acute  emargination. 
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The  abdominal  segmeats  are  as  long  as  the  cephalothoracic  segments  two  to  five 
taken  together,  and  the  forca  is  as  long  as  the  last  three  segments.  The  first  segment 
of  the  abdomen  is  broadest  in  front,  where  its  width  is  nearly  as  great  as  its  length. 
The  second  is  as  broad  as  long,  the  third  and  fourth  equal,  the  fifth  a  little  shorter, 
the  last  with  a  row  of  fine  spinules  around  the  base  of  the  rami. 

The  width  of  each  ramus  is  contained  nearly  eight  times  in  its  length.  Besides 
the  lateral  spine — situated  a  little  before  the  posterior  third  of  the  ramus — there  is  a 
cluster  of  two  or  three  minute  spines  at  its  anterior  fourth.  The  outer  and  inner 
terminal  setae  are  reduced  to  short  subequal  spines  about  twice  as  long  as  the  ramus 
is  wide.  The  other  setae  are  slender,  plumose,  the  inner  nearly  twice  as  long  as  the 
outer  of  each  pair. 

The  antennae  are  rather  stout  and  short,  seventeen-jointed,  reaching  to  the  end 
of  the  second  segment.    They  are  without  special  structures  or  appendages. 

The  last  segments  of  the  thoracic  legs  are  armed  as  follows: 

First  pair:  outer  ramus,  one  spine  and  two  setae  at  tip,  two  setae  within,  and  one 
spine  without;  inner  ramus,  one  spine  and  one  seta  at  tip,  three  setae  within,  and  one 
seta  without. 

Second  pair:  outer  ramus,  one  spine  and  one  seta  at  tip,  three  setae  within,  and 
two  spines  without;  inner  ramus,  one  spine  and  one  seta  at  tip,  three  seiae  within,  and 
one  seta  without. 

Third  pair:  outer  ramus,  two  spines  and  one  seta  at  tip  (one  spine  twice  as  long 
as  the  other),  three  setae  within,  and  one  spine  without;  inner  ramus,  one  spine  and 
one  seta  at  tip,  three  setae  within,  and  one  seta  without. 

Fourth  pair:  outer  ramus,  two  spines  and  one  seta  at  tip  (one  spine  double  the 
length  of  the  other),  three  setae  within,  and  one  spine  without;  inner  ramus,  two  spines 
at  tip  (one  double  the  length  of  the  other),  two  setae  within,  and  one  seta  without. 

The  fifbh  pair  is  two-jointed,  the  basal  joint  broad.  Quadrate,  with  a  seta  at  its 
outer  angle;  the  second  cylindrical,  with  one  long  and  one  short  seta  at  tip. 

Length,  without  setae,  1.34  millimeters. 

Described  from  females  only. 

Cyclops  capiUiferua,  n.  sp.    (Plate  xl.  Figs.  14-17,  and  Plate  XLi,  Fig.  18.) 

This  is  a  symmetrical,  compact  CyclopSj  with  the  cephalothorax  closely  articulated, 
widest  at  the  middle,  and  the  sides  regularly  convex,  with  the  abdomen  narrow  and 
slender,  with  three  well-developed  caudal  setae,  and  sixteen-jointed  antennae  bearing 
several  very  long  setae. 

The  abdomen,  with  caudal  fiirca,  is  contained  a  little  less  than  twice  in  the  ceph- 
alothorax, and  the  breadth  of  the  latter  is  just  half  its  length.  First  segment  very 
long,  five  times  the  length  of  the  second ;  second  and  third  equal ;  the  fourth  very 
short,  on  the  median  line  semicircularly  excavate  behind.  The  abdominal  segments 
in  the  female  diminish  regularly  in  length  from  first  to  last.  The  caudal  rami  are 
twice  the  length  of  the  last  segment  and  one-fourth  as  broad  as  long.  The  lateral  seta 
is  placed  a  trifle  beyond  the  middle  of  the  ramus;  the  outer  terminal  seta  is  a  short 
naked  spine;  the  other  three  are  well  developed  and  plumose.  The  inner  and  outer 
of  these  three  are  of  nearly  equal  length,  the  latter  a  little  the  longer,  the  middle  one 
much  the  longest  one  of  the  group. 
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Antenna  moderate,  reaching  about  to  the  middle  of  the  second  segment  of  the 
cephalothorax.  Sixteen-jointed  in  all  adult  females,  and  further  especially  distin- 
guished by  the  presence  of  very  long  flexible  setsB  upon  the  first,  third,  tenth,  aud 
fourteenth  segments.  Terminal  setae  likewise  very  long.  The  seta  borne  by  the  first 
segment  extends  to  the  twelfth ;  that  of  the  third  reaches  to  the  fourteenth;  that  upon 
the  tenth  segment  extends  to  the  tip  of  the  antenna,  and  that  upon  the  fourteenth  far 
beyond  it.  All  these  foregoing  setae  are  borne  upon  the  anterior  terminal  angles  of 
their  segments  with  the  exception  of  that  of  the  fourteenth,  which  is  borne  upon  the 
posterior  angle. 

The  first  segment  is  as  long  as  the  two  following,  and  very  nearly  twice  as  long 
as  wide.  The  second  is  very  short,  its  length  one-fourth  its  widtli,  and  the  length  and 
width  of  the  third  are  equal.  Of  the  three  terminal  segments  the  penultimate  is 
longest,  being  twice  as  long  as  broad;  the  antepenult  two- thirds  the  length  of  the 
following;  the  last  is  about  as  wide  as  long. 

The  last  segments  of  the  tlioracic  legs  are  armed  as  follows : 

First  pair:  outer  ramus,  one  spine  and  two  setae  at  tip,  two  spines  without,  and 
three  setae  within;  inner  ramus,  two  setie  at  tip,  one  within,  and  two  without. 

Second  pair:  outer  ramus,  one  spine  aud  two  setae  at  tip  (the  inner  of  the  latter 
slender,  the  outer  thick),  four  setie  within,  and  two  spines  without;  inner  ramus,  two 
setae  at  tip,  one  within,  and  three  without. 

Third  pair:  outer  ramus,  two  setae  at  tip  (the  outer  one  stout,  short,  and  spine- 
like), four  setae  within,  aud  two  spines  without;  inner  ramus,  two  setae  at  tip,  three 
within,  and  one  without. 

Fourth  pair:  outer  ramus,  two  setae  at  tip,  four  setae  within,  two  spines  without; 
inner  ramus,  two  setae  at  tip,  two  within,  and  one  without. 

The  fifth  pair  are  two-jointed,  the  terminal  joint  with  one  long  and  one  short  seta 
at  tip;  the  basal  joint  with  one  long  seta  without. 

Length,  without  setae,  1.2  millimeters. 

Grebe  Lake,  Yellowstone  Park. 

Cyclops  thomasi  Forbes.     (Plate  xxxix^  and  Plate  XL,  Fig.  i:^.) 

Cyclops  thomasi  Forbes,  Amer.  Nat.,  xvi,  Aug.  (1882),  p.  649;  Cragin,  Trans.  Kan.  Acad.  Sci., 
VIII,  1881-82,1).  68(1883);  Herrick,  Final  Report,  p.  153  (1884);  Underwood,  BuU.  lU. 
State  Lab.  Nat.  Hist.,  ii,  1886.  p.  332;  Forbes,  Kept.  U.  S.  F.  C,  1887,  p.  707  (1891). 

A  long  and  slender  speeies,  with  seventeen-jointed  antennre,  oval  cephalothorax, 
somewhat  closely  articulated,  slender  abdomen,  very  long  and  sleuder  caudal  rami, 
and  two  developed  setae  to  each  ramus,  the  longer  of  which  is  about  twice  as  long  as 
the  shorter. 

The  cephalothorax  is  widest  at  about  the  middle,  its  greatest  width  a  little  more 
than  half  its  length.  Posterior  angles  not  prominent  or  produced,  except  those  of 
the  last  segment,  which  are  slightly  produced  outwards.  Sides  of  the  first  segment 
subparallel,  rounding  slightly  towards  the  front,  the  segment  itself  twice  as  long  as 
the  other  segments  combined;  the  second  segment  sliorter  than  the  third,  but  longer 
than  the  fourth ;  the  fifth  reduced  to  a  narrow  linear  band,  as  seen  from  above,  the 
extremities  of  which  project  a  little  beyond  the  lateral  outline. 

Abdomen,  with  furca,  a  little  shorter  than  the  cephalothorax,  its  greatest  width 
one-fourth  of  its  length,  including  furca.    First  segment  in  the  female  as  long  as  all 
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the  ottiem  together,  broa^lest  in  front,  it8  lateral  oatlines  emarginate  behind  the 
anterior  angle.  PoHterior  margin  of  lant  Hegment  serrate  beneath  and  at  sides;  those 
of  other  abdominal  m^gments  smooth.  Forca  as  long  as  the  last  three  segments,  the 
width  of  the  rami  about  one-seventh  of  their  length.  The  inner  of  the  two  longer 
mta;  as  long  as  the  entire  abdomen,  the  oater  of  the  two  half  that  length.  The  ex- 
treme oatermoHt  of  the  terminal  setae  two-thirds  the  length  of  the  inner;  that  is,  about 
one-fourth  the  length  of  the  caudal  ramus.  Rami  slightly  curved  outwards,  with  one 
large  spine  and  a  few  small  ones  a  little  beyond  the  middle  of  the  outer  surface,  and  a 
vertical  (^omb  of  small  spines  at  one-fourth  the  distance  from  the  proximal  end. 

Atitenna3  of  the  female  moderately  robust,  reaching  about  to  the  middle  of  the 
third  segment,  without  special  accessory  structures  or  appendages,  the  three  terminal 
segments  gradually  increasing  in  length,  the  antepenultimate  two-flfbhs  the  length  of 
the  last.  The  two  segments  preceding  the  former,  taken  together,  shorter  than  the 
last  segment  and  about  equaling  the  penultimate. 

First  pair  of  legs:  outer  ramus,  two  setae  at  tip,  two  spines  without,  and  two  setae 
within;  inner  ramus,  one  spine  and  one  seta  at  tip,  one  seta  without,  and  three  setae 
within. 

Second  pair  of  legs:  outer  ramus,  one  spine  and  one  seta  at  tip,  two  spines  with- 
(mt,  three  setae  within;  inner  ramus,  one  spine  and  one  seta  at  tip,  one  seta  without, 
and  three  setae  within. 

Third  pair  of  legs:  outer  ramus,  one  spine  and  one  seta  at  tip,  two  spines  without, 
and  three  setae  within;  inner  ramus,  one  spine  and  one  seta  at  tip,  one  seta  without, 
and  three  spines  within. 

Fourth  pair  of  legs :  outer  ramus,  one  spine  and  one  seta  at  tip,  two  spines  with- 
out, and  three  setie  within;  inner  ramus,  two  spines  at  tip,  one  seta  without,  and  two 
Bet(e  within. 

The  outer  ramus  of  the  first  leg  is  so  foreshortened  that  the  distal  outer  seta  seems 
to  be  placed  at  the  tip  of  the  segment,  but  the  usual  tooth  marking  the  lateral  distal 
angle  of  the  segment  stands  between  this  point  and  the  seta  next  within,  thus  show- 
ing that  the  spine  should  be  counted  as  lateral. 

The  terminal  spines  of  the  inner  ramus  of  the  fourth  pair  are  unequal,  the  inner 
one  a  little  more  than  half  the  outer. 

Fifth  pair  of  legs  of  two  segments,  the  basal  segment  about  as  long  as  broad,  with 
a  strong  plumose  spine  from  the  outer  angle,  the  terminal  segment;  cylindrical,  twice 
as  long  as  broad,  with  two  terminal  setie,  the  outer  of  which  is  as  long  as  the  seta  of 
the  preceding  segment,  and  the  inner  a  little  more  than  half  that  length. 

Total  length,  without  setae,  1.33  millimeters;  greatest  depth  a  trifieless  than  one- 
third  the  length  of  the  cephalothorax. 

The  common  Cyvhpa  of  Yellowstone  Lake,  occurring  also  in  various  other  waters 
of  that  region.  This  well-marked  and  consttiut  species  has  a  range  at  least  from  the 
ll<K5ky  Mountiina  to  the  Atlantic  region,  being,  iM»cording  to  Prof.  Oragin,  a  common 
species  in  the  water  supply  of  Boston.     It  is  also  the  usual  Cyclops  of  the  Great  Lakes. 

The  original  description  was  inaccurate  in  two  particulars:  the  outer  distal  spine 
of  the  outer  ramus  of  the  first  log  was  imUUmI  Uvrmimvl,  and,  by  typographical  error, 
the  terminal  joint  of  the  outer  ramus  of  the  second,  thiixl,  and  fourth  legs  were  said 
to  have  two  setie  within  instead  o(  thriHS 
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DiaptomuB  shoBhone,  n.  sp.    (Plate  xlii.  Figs.  23-25. ) 

A  very  large  and  robust  species.  Thorax  broadest  in  front;  across  the  maxillsB, 
tapering  gradually,  with  little  convexity,  to  the  posterior  third.  In  the  female  the 
angle  of  the  last  segment  is  bifid,  both  projecting  points  being  minutely  spinose  at  tip. 
The  first  segment  of  the  abdomen  is  laterally  expanded ;  the  expansion  of  the  left  side 
with  a  minute  spine  at  the  apex  behind ;  that  on  the  right  produced  at  the  same  point 
into  a  small,  prominent,  rounded  tubercle,  0.03  millimeter  in  length,  about  as  broad 
as  long,  making  this  first  segment  somewhat  unsymmetrical.  This  is  not  merely  a 
modified  cuticular  appendage,  but  is  penetrated  by  the  hypodermis.  Egg  mass  very 
large,  obovate  (narrowest  forward). 

Right  antenna  of  male  robust,  the  last  two  joints  without  special  appendages, 
antepenultimate  with  a  very  long  inarticulate  process  at  its  outer  apex,  extending  be- 
yond the  tip  of  the  penultimate,  and  to  the  middle  of  the  last  segment.  The  margins 
of  this  process  are  smooth,  but  it  is  broad  and  emarginate  at  the  tip. 

The  fifth  pair  of  legs  of  the  male  resemble  the  corresponding  appendages  of  Diap- 
tomtis  stag'naliSy  but  differ  notably  in  detail.  The  left  ramus  of  the  right  leg  is  borne 
at  the  inner  terminal  angle  of  the  second  joint;  is  longer  than  the  joint  following;  is 
armed  at  the  apex  with  a  few  small  acute  spines;  and  bears  upon  its  outer  margin, 
near  the  tip,  a  broad  fascicle  of  delicate  hairs.  The  basal  joint  of  the  outer  ramus  is 
two-thirds  the  length  of  the  second  joint  of  the  peduncle,  and  without  hairs  or  spines 
of  any  description.  The  second  joint  of  this  ramus  is  about  equal  in  length  to  the 
second  joint  of  the  peduncle,  and  bears  at  its  outer  margin,  close  to  the  tip,  the  usual 
stout  seta,  which  is  two-thirds  as  long  as  the  joint  to  which  it  is  attached.  The  ter- 
minal claw  is  not  regularly  curved,  but  is  nearly  straight  for  the  basal  three-fourths. 
The  left  leg  is  biramose,  the  inner  ramus  straight,  slender,  extending  about  to  the 
middle  of  the  second  joint  of  the  outer,  and  armed  at  its  tip.  The  second  joint  of  this 
ramus  is  as  long  as  the  first,  if  measured  from  the  tip  of  the  apical  spine.  This  spine, 
seen  from  behind,  is  stout,  conical,  rather  blunt,  and  has  opposed  to  it  within,  pro- 
jecting from  the  inner  angle  of  the  segment,  a  stout,  curved  seta,  slightly  plumose  on 
its  distal  half.  Between  these,  but  more  closely  applied  to  the  outer  spine,  is  a  hemi- 
spherical cushion-like  elevation,  set  with  small,  short  spinules.  On  the  basal  half  of 
the  inner  margin  of  this  terminal  segment  is  also  a  much  larger  hemispherical  cushion, 
but  with  longer  and  more  slender  hairs,  while  the  terminal  half  of  the  inner  margin  of 
the  segment  preceding  is  also  moderately  inflated  and  covered  with  delicate  hairs. 

The  antennae  of  the  female  are  25-jointed,  as  usual,  and  reach  to  the  base  of 
the  abdomen.  The  legs  of  the  fifth  pair  closely  resemble  those  of  stagnaliSj  but 
have  the  terminal  setae  of  the  inner  rami  much  less  developed.  This  ramus  is  a 
little  shorter  than  the  basal  joint  of  the  outer  ramus,  and  of  about  half  its  diameter. 
It  bears  at  its  tip  two  stout  setae  equaling  the  ramus  itself  in  length,  plumose  under  a 
high  power,  and  has,  in  addition,  at  its  inner  tip  and  on  the  inner  margin  adjacent,  a 
patch  of  delicate  hairs  and  spines.  The  second  joint  of  the  outer  ramus  is  as  long  as 
the  first,  if  measured  to  the  tip  of  its  terminal  claw.  The  latter  is  nearly  straight, 
very  slightly  recurved.  This  joint  bears  a  single  spine  at  its  outer  distal  angle,  just 
within  which  is  the  rudiment  of  the  third  segment  of  the  ramus,  which  bears  two 
spines  similar  to  the  above,  the  inner  of  which  is  the  longer,  the  outer  itself  being 
longer  than  the  adjacent  spine  of  the  second  joint.  Adults  of  both  sexes  are  blood- 
red  throughout,  except  the  egg  sac  of  the  female,  which  is  purple. 


252  BULLETIN   OF    THE    UNITED    STATES   FISH    COMMISSION. 

DlmeoHions  of  female :  Length  to  tip  of  caudal  setae,  3.1  millimeters ;  abdomen,  with 
setse,  1,16  millimeters;  without,  0.67  millimeter;  thorax,  1.95  millimeters  in  length; 
depth,  0.725  millimeter;  width,  1  millimeter. 

Male  averaging  scarcely  smaller,  but  somewhat  diflTerently  proportioned.  Thorax, 
1.85  millimeters  in  length;  depth,  0,58  millimeter;  width,  0.08  millimeter;  abdomen, 
without  setie,  0.745;  with  setae,  1.35  millimeters. 

Especially  abundant  in  Shoshone  Lake,  but  occurring  in  other  lakes  and  even  in 
pools  of  some  size  in  Yellowstone  Park. 

DlaptomuB  lintoni,  n.  sp.     (Plate  xlu,  Figs.  2&-28.) 

A  large  red  species  occurring  commonly  with  D,  shoshone^  but  distinguishable 
from  it  at  a  glance  by  its  different  shape,  its  longer  antennae,  its  smaller  size,  and  by 
characters  derived  from  the  right  antenna  and  the  fifth  foot  of  the  male.  The  thorax 
is  symmetricaUy  elliyitical  in  shape,  broadest  at  the  middle.  The  posterior  angles  are 
not  produced  or  bifid,  but  are  each  armed  with  a  minute  spine.  The  first  segment  of 
the  abdomen  of  the  female  is  not  especially  produced,  but  bears  at  its  broadest  part  a 
minute  spine  on  each  side.  The  abdomen  itself  is  very  short,  its  length  contained 
about  three  and  one-third  times  in  that  of  the  cephalothorax.  The  antenna  of  the 
female  is  long  and  slender,  25-jointexi,  reaching  a  little  beyond  the  tip  of  the  abdomen. 

The  fifth  pair  of  legs  in  this  sex  is  similar  to  those  of  D.  shoshone^  but  much 
smaller.  The  inner  ramus  is  not  jointed.  It  is  longer  than  the  basal  joint  of  the  outer 
ramus,  bears  two  stout  {)lumo8e  setae  at  its  tip,  somewhat  shorter  than  the  ramus 
itself,  and  has  likewise  at  its  inner  tip  a  patch  of  small  spines  or  fine  hairs.  The  second 
segment  of  the  outer  ramus  with  its  terminal  claw  is  two-thirds  as  long  again  as  the 
preceding  segment,  the  breadth  of  the  latter  two-thirds  its  length.  The  third  joint  is 
indicated  by  a  single  long  stout  seta  and  one  or  two  smaller  ones. 

In  the  male  the  geniculate  antenna  is  relatively  rather  slender,  its  last  two  joints 
without  special  appendages,  its  penultimate  with  a  slender  transparent  apical  process, 
reaching  about  to  the  middle  of  the  succeeding  segment,  acute  at  tip,  but  neither  serrate 
nor  emarginate.  Fifth  pair  of  legs  in  the  male  usually  without  internal  ramus  to  the 
right  leg,  but  this  ramus  sometimes  represented  by  a  small  rudiment.  The  limb  is 
usually  slender  and  its  terminal  claw  short.  The  basal  segment  of  the  outer  ramus 
is  nearly  as  long  as  the  adjacent  segment  of  the  pedicel,  and  the  slender  second 
segment  of  this  ramus  is  lully  as  long.  Long  lateral  spines  borne  near  the  tip  of  this 
segment.  The  terminal  claw  is  about  two-thirds  as  long  as  the  segment,  is  somewhat 
abruptly  angulated  near  its  base  and  slightly  recurved  at  the  tip.  The  inner  ramus 
of  the  left  leg  is  very  stout  and  long,  reaching  almost  to  the  tip  of  the  outer  ramus, 
is  slightly  curved  outwards  and  has  the  apex  minutely  hairy.  The  basal  segment  of 
the  outer  ramus  is  thick,  two-thirds  as  broad  as  long,  somewhat  inflated  within,  where 
it  extends  downward  beyond  the  articulation  with  the  second  segment  as  a  rounded 
expansion  covered  with  extremely  fine  hairs.  Second  segment  of  this  ramus  longer 
than  first,  but  only  half  as  wide,  bearing  at  its  tip,  within,  a  rather  small,  obliquely 
projecting  cushion  covered  with  cilia,  and  with  two  stout  terminal  spines,  one  short, 
blunt,  straight,  and  smooth,  the  other  curved  and  plumose,  its  length  about  half  that 
of  the  segment  to  which  it  is  attached. 

The  total  length  of  this  species  is  about  2.5  millimeters,  excluding  caudal  setae; 
depth,  0.42  millimeter. 
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This  species  is  closely  related  to  D.  stugnalis  Forbes,  from  which  it  differs  con- 
spicuously by  its  smaller  size,  more  symmetrical  cephalothorax,  without  prominent 
or  bifid  angles,  and  longer  and  more  slender  antennte,  with  longer  and  more  slender 
appendage  to  the  antepenultimate  segment. 

In  the  fifth  legs  of  the  female  this  spe(^ies  differs  from  stagnulis  especially  with 
respect  to  the  inner  ramus,  which  is  larger  and  longer  than  in  the  other,  lacks  the 
characteristic  segmentation  of  stagnaliH^  and  bears  at  its  tip  shorter  and  broader  setje. 
In  the  male  the  terminal  claw  of  the  outer  ramus  of  the  right  fiftli  leg  is  much  more 
slender  than  in  stagnaUsj  and  the  inner  ramus  is  much  less  developed.  The  left  leg  of 
this  pair  is  different  in  a  number  of  details,  especially  in  the  length  and  strength  of 
the  inner  ramus  and  the  length  and  dissimilarity  of  the  setse  at  the  end  of  the  outer. 

Common  in  lakes  and  pools  of  Yellowstone  Park. 

Named  for  my  friend,  and  companion  on  the  trip  of  1890,  Prof.  Edwin  Linton,  of 
Washington  and  Jefferson  College,  Pennsylvania. 

Diaptomus  piscinae,  u.  sp.     (Plate  xli,  Fig.  22.) 

A  species  of  medium  size  and  symmetrical  proportions,  antennic  reaching  to  the 
tip  of  the  abdomen,  cephalothorax  broadest  about  the  nriddle,  with  four  distinct 
sutures,  the  posterior  lateral  anglas  not  produced,  but  armed  witli  two  distal  spines. 

The  right  antenna  of  the  male  is  without  appendage  to  the  antepenultimate 
joint,  and  the  fifth  pair  of  legs  of  the  same  sex  has  the  inner  ramus  well  developed  on 
both  the  right  and  left  sides.  The  usual  length  is  1.75  millimeters,  the  transverse 
diameter  0.45  millimeter;  the  abdomen,  with  furca,  is  a  little  more  than  one-third  the 
length  of  the  cephalothorax. 

The  fifth  pair  of  legs  of  the  female  is  without  especially  marked  characters,  except 
that  the  inner  ramus,  which  reaches  to  the  tip  of  the  princiiial  segment  of  the  outer,  is 
provided  with  two  long,  stout,  equal  setie  more  tliau  half  as  long  as  the  ramus  itself. 
The  third  joint  of  the  outer  ramus  is  aborted,  and  bears  two  short,  stout  spines,  and 
the  joint  preceding  bears  a  slender  spine  outside  the  base  of  the  last.  The  terminal 
claw  of  this  joint  is  simple  and  nearly  straight,  viewed  in  the  usual  position. 

In  the  male  the  fifth  pair  of  legs  has  a  considerable  resemblance  to  the  corre- 
sponding appendages  of  J),  leptopusj  from  which,  however,  this  species  differs  by  its 
more  slender  form  and  by  the  absence  of  the  antennal  hook.  The  peduncle  of  the 
left  leg  is  quadrate  and  equal  in  length  to  the  basal  segment  of  the  outer  ramus,  but  is 
nearly  twice  as  wide.  The  sides  of  this  latter  segment  are  parallel,  the  inner  t<3rminal 
angle  is  broadly  rounded  and  minutely  ciliate,  and  to  the  outer  terminal  angle  is  attached 
the  second  segment  of  the  ramus.  This  segment  is  a  trifle  shorter  than  the  preceding 
and  less  than  half  as  wide,  and  bears  at  its  tip  a  stout,  blunt,  conical  spine,  whose 
length  is  equal  to  that  of  the  diameter  of  the  ramus,  and  within  this  a  long  flexible 
hair  as  long  as  the  ramus  itself.  The  inner  ramus  of  this  leg  is  very  long,  reaching 
beyond  the  middle  of  the  terminal  joint  of  the  outer  ramus.  It  is  slightly  concave 
towards  this  ramus  and  terminates  with  a  broadly  rounded  or  subtruncate,  thickly 
ciliate  end,  forming  an  acute  outer  angle  and  an  obtuse  inner  one.  8een  at  right 
angles  to  this  view,  tlie  tip  is  simply  obtusely  pointed.  . 

The  right  leg  of  the  male  is  without  remarkable  distinguishing  characters.  Basal 
joint  of  the  outer  ramus  about  two-thirds  as  long  as  the  i)eduncle  and  nearly  as  wide; 
second  joint  slightly  longer  than  the  peduncle,  equal  to  the  first  in  width;  and  the 
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terminal  claw  sinuate  or  irregularly  curved.  The  stout  seta  on  the  outer  margin  of 
the  second  segment  of  this  ramus  is  borne  at  about  a  quarter  the  length  of  the  seg- 
ment from  the  distal  end,  and  is  approximately  half  as  long  as  the  segment  to  which 
it  is  attached.  The  inner  ramus  is  a  little  longer  than  the  basal  joint  of  the  outer. 
It  is  not  dilated  or  otherwise  modified,  but  terminates  bluntly,  bearing  at  the  tip  a 
covering  of  long  cilia. 

The  right  antenna  of  the  male  is  without  notable  distinctive  characters.  The 
antepenultimate  segment  is  as  long  as  the  two  following  taken  together;  the  fourth 
from  the  tip  bears  two  long  sword-like  spines  at  its  margin,  both  attached  to  its  basal 
fourth ;  the  expanded  segments  are  well  armed  with  conical  spines,  straight  and  curved, 
but  without  hooks. 

Small  lakelet  near  Gardiner,  Montana. 

Epischura  nevadenslBp  var.  oolumbifie,  n.  var.    (Phite  xu,  Figs.  19-21.) 

It  is  with  pleasure  that  I  report  here  the  occurrence  of  another  form  of  this  inter- 
esting genus  of  North  American  entomostraca,  the  fourth  or  fifth  thus  far  discovered. 
The  first  species  described,  E,  lactistrisy  has  been  found  in  the  Great  Lakes,  in  the  smaller 
lakes  of  Wisconsin  and  Minnesota,  and  at  Portland,  Oregon;  the  second,  E.fluviatilis 
Herrick,  has  been  seen  only  by  the  original  describer  of  the  species,  by  whom  it  is 
said  to  occur  in  Mulberry  Greek,  Oushman  County,  Alabama.*  Epischura  norden- 
skiceldii  Lil\j.,  is  from  Newfoundland,  and  E.  nevddensis  from  lakes  Echo  and  Tahoe, 
the  former  in  California,  the  latter  partly  in  that  State  and  partly  in  Nevada.  The 
l)re8ent  form  occurs  in  Swan  and  Flathead  lakes,  in  northwestern  Montana,  where  it 
was  the  most  abundant  copepod  in  the  open  water. 

The  absence  of  all  representatives  of  this  genus  from  the  lakes  of  Yellowstone 
Park,  evidently  adapted  to  them,  hints  strongly  at  a  limit  of  altitude  to  their  distribu- 
tion. The  highest  locality  from  which  any  species  has  been  reported  is  Lake  Tahoe, 
said  to  be  6,250  feet  above  the  sea;  while  the  lowest  lake  of  suitable  size  in  Yellow- 
stone Park  from  which  our  collections  were  made  was  1,200  feet  higher  than  this. 
This  topographical  diflforence  does  not  measure  the  biological  difl'erence,  however,  as 
the  lower  location  is  also  more  than  five  degrees  south  of  the  Yellowstone  lakes. 

Disregarding  the  doubtful  fluviatiliSj  the  species  of  Epischura  are,  so  far  as  known, 
of  north  temperate  range  in  North  America.  The  form  least  modified,  both  in  abdomen 
and  fifth  legs,  is  the  Newfoundland  species,  nordenskiceldiij  and  the  most  modified  in 
both  is  nevadensiSy  lacustris  standing  intermediate.  The  new  form,  again,  is  interme- 
diate between  lacustris  and  nevadensis  proper  and  may  be  roughly  characterized  as 
uniting  the  characters  of  the  fifth  legs  of  the  male  and  female  and  the  caudal  setae  of 
nevadensis  with  those  of  the  abdomen  of  the  male  of  Uicustris. 

*  Herriok's  species  hardly  seems  to  belong  to  this  geuus.  The  abdominal  processes  are  described 
as  projecting  from  the  left  side  of  the  abdomen,  and  consequently  can  not  be  homologized  with  those 
of  E.  lacustris,  all  of  which  are  developed  from  the  right,  and  the  fifth  foot  of  the  male  is  scarcely 
capable  of  close  comparison  with  the  corresponding  appendages  of  undoubt'ed  Epischura.  The  differ- 
ence reported  in  the  position  of  the  hinge  in  the  antennsB  of  the  male  also  points  to  a  deep-seated  and 
fundamental  distinction,  not  easy  to  reconcile,  it  must  be  admitted,  with  the  agreement  in  fluviatilis 
and  lacustris  with  respect  to  the  inner  ramus  of  the  swimming  legs,  the  fifth  legs  of  the  female,  and 
the  caudal  setfie. 


.v«i«V«-"^-^  ^ 


AQUATIC    INVEKTEBKATE   FAUNA   OF   WYOMINO   AND   MONTANA.  255 

It  differs  from  typical  nevailensis  in  tlic  more  complete  scgmentiitioD  of  the 
ceplialuthutax  in  both  male  and  liimale,  four  sutures  extending  diHtiuctly  across  the 
back.  Et  i»  al»o  a  Httle  larger,  adult  females  measuring  2.12  to  2A  uiillimeters  iii 
length  to  the  tips  of  the  rami,  with  an  ordinary  width  auroaR  the  ccplialotliorax  of  0.4 
iiiilliuiet«r».     The  male  is  somewhat  smaller,  about  2.1  millimeters  in  length. 

The  antennii^  of  the  female  are  long  and  slender,  reaching  about  to  the  iwst«rior 
end  of  the  penultimate  segment  of  the  abdomen.  The  first  segment  of  the  female 
abdomen  is  as  long  as  the  two  following  together,  and  the  furc-a  is  as  long  as  the  pre- 
ceding segment.  The  female  iibdomen  is  not  curved  as  in  htomtriH,  and  the  speriiia- 
topbore  extends  downwanl  and  ba<!kward  instead  of  cnrving  upward,  an  in  that  species. 
The  three  caudal  setie  are  all  similar  and  of  equal  width, the  baae  of  each  being  a  thinl 
the  width  of  the  end  of  the  furca.  There  is  a  short,  stout,  (-onical  spine  at  the  outer 
distal  angle  of  eat^b  ramus,  and  a  small,  sott  seta  at  the  inner  angle. 

The  firth  legs  of  the  female  are  broa<ier  in  proi>ortion  to  their  length  than  in 
laengtris,  but  more  slender  than  in  the  nenuhiisig  of  Lilljeborg.  The  last  segment 
of  the  leg  is  four  times  as  long  as  bioad  and  bears  six  teeth  (occasionally  seven),  fimr 
of  which  are  terminal.  ITie  inner  of  tin-se  four  is  eommoidy  the  largest,  although  the 
third  from  within  may  e<inal  it.  The  inner  lateral  tooth  is  close  to  the  inner  terminal, 
and  nearly  or  quite  equals  it  in  size,  and  the  outer  lateral  is  nearly  opposite.  Some- 
times there  aie  two  teeth  on  the  outer  margin  of  this  segment.  The  middle  joint  of 
this  leg  is  less  than  half  as  wide  as  long,  and  the  basal  is  longer  than  wide. 

In  the  mate  abdomen  there  are  five  distinguishable  segments,  as  in  all  the  other 
species,"  the  secoiul,  third,  and  fifth  bearing  lateral  processes  extending  to  the  right. 
The  first  three  segments  are  snbequal  in  length.  Tlie  lateral  process  of  the  se^tond 
has  the  form  of  a  stout  but  thin  wing  or  lamina  projecting  Iat«rallya  distaiu:e  equal 
to  the  width  of  the  segment.  It  si)rtngs  fiom  it  broad  and  thick  promhience  of  the 
segment  itself ;  is  acute  at  the  apex,  with  the  point  a  little  recurved,  convex  and 
smooth  in  front,  as  seen  from  above,  and  ne-iiriy  straight  behind,  except  that  this  edge 
is  irregularly  and  minutely  serrate  thnuighout  and  deeply  emarginate  where  it  joins 
the  segment.  As  seen  from  the  side  this  blade  is  strongly  curved  downward  (ven- 
trally),  like  the  following.  The  third  segment  I)ear8  a  broad,  thin  lamina  which  projects 
outward  and  a  little  backward  from  its  posterior  angle  as  a  flat  i»rocess,  as  wide  as 
long,  curved  downward  and  broadly  rounded  at  the  end,  quite  simple,  except  that  it 
is  strengthened  beneath  by  a  ridge  of  chitin.  These  processes  are  in  strong  contrast 
to  the  corresponding  ones  of  iienadengiH  proper.  From  the  fourth  segment  spring 
two  processes,  the  ventral  of  which  is  very  similar  to  that  of  neradenKis,  but  broader,  a 
triangle  in  form,  with  nearly  equal  sides,  with  the  apex  slightly  truncate  and  bearing 
three  serrations,  and  with  the  posterior  side  very  minutely  roughened.  The  dorsal 
process  of  this  segment  is  a  small  irregular  plate  curving  forward,  uiward,  and 
downward. 

Fifth  pair  of  legs  substantially  as  in  iremrieims  Lillj. 

Abondant  in  Swan  and  Flathea<l  lakes,  Montana. 

•A  leoent  stndjr  of  the  male  abdomen  in  laciiilrit  shiiwn  beyond  .i  doubt  that  the  fourth  and 
ftfth  B^menta  are  flexibly  nrtirulated  and  that  tbe  I'ourth  ia  without  proctvis,  the  dt'th  buariug  two 
IcoooaHa,  aa  In  allthe  other  species. 
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ROTIFBRA. 

MonoatyU  ovata,  n.  sp. 

Lorica  broad  ovate,  truncate,  antennae  nearly  as  broad  before  as  behind.  Dorsal 
outline  regularly  rounded,  not  recurved  before.  Lobe  flat;  ventral  plate  flat.  Toe 
with  very  distinct  shoulder,  however  viewed.  Front  margins  of  both  dorsal  and 
ventral  plates  entire.  Dorsal  plate  strengthened  by  two  diverging  longitudinal  ribs, 
about  equidistant  from  each  other  and  from  the  lateral  angles  of  the  plate,  rendering 
the  anterior  margin  slightly  angulate  where  they  join  it  and  vanishing  behind  at 
about  the  middle  of  the  shell.  Bye  single,  transverse,  oval,  red,  situated  just  above 
and  before  the  mastax,  with  two  very  minute  red  points  behind  it.  Foot  and  toe 
about  two-thirds  as  long  as  the  lorica  is  wide.  Ventral  plate  much  shorter  posteriorly 
than  dorsal,  its  posterior  margin  slightly  excavated  before  the  foot. 

Dimensions,  0.25  millimeter  long  by  0.18  millimeter  wide. 

From  warm  spring  (103o  F.),  Yellowstone  Lake,  August  3, 1890. 

Conoohilas  leptopiiB,  n.  sp. 

Resembling  0.  volvox.  AntennsB  adnate  to  the  tip,  where  the  pair  are  rounded 
off  as  one;  but  very  slightly  bifld  at  the  base  of  the  two  hairs.  Stalk  not  swollen, 
slender,  tapering  backward  regularly  from  the  slightly  dilated  point  of  attachment  to 
the  body.  Byes  black,  about  midway  between  cloacal  opening  and  edge  of  disk. 
Cloaca  about  half  of  distance  from  the  edge  of  the  disk  to  the  base  of  the  expanded 
body.    Trophi  slightly  tinted  yellowish  brown,  not  orange. 

Entire  length,  when  expanded,  0.32  millimeter;  extended  stem,  0.13  millimeter; 
breadth  of  body,  0.088  millimeter;  expanded  disk,  0.094  millimeter. 

Exceedingly  abundant  in  spherical  colonies  in  Yellowstone  Lake,  July  and  August, 
1890,  and  also  in  Lewis  Lake,  Yellowstone  Park,  July,  1890. 

PROTOZOA. 

Stentor  igneua,  var.  ftdiginosas. 

Form  turbinate,  with  slightly  swollen  sides,  very  slightly  changeable,  peristome 
with  spiral  lobe,  greatest  width  slightly  more  than  half  greatest  length.  Color  soot- 
black,  given  by  blackish  granules ;  when  decolorized  showing  green  as  if  by  chloro- 
phyl. 

Individuals  when  highly  magnified  gray  by  reflected  or  transmitted  light,  through 
mingling  of  green  and  black. 

Form  not  symmetrical,  the  right  side  (when  spiral  lobe  of  peristome  is  uppermost) 
being  swollen  below.  When  the  peristomal  lobe  is  at  the  side  it  appears  as  a  tubercle 
or  projection.  Form  sometimes  considerably  shortened,  so  as  not  to  be  longer  than 
broad.  Peristome  angularly  produced,  so  as  to  form  with  tip  of  spiral  lobe  an  equi- 
ateral  triangle,  giving  the  entire  animal  an  angular  or  trigonal  shape.  Tip  flexible 
and  contractile,  transparent  when  extended. 

Swarmed  in  Lake  of  the  Woods  August  20, 1890,  forming  soot-like  collections  as 
a  film  on  the  surface  among  pond  lilies  (Nelumbium)  and  a  discontinuous  coating  on 
under  sides  of  the  same. 
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EXPLANATION  OF  PLATES. 
Pi^TE  XXXVIL 

Fig.  1.  Daphnia  pulax,  vat.  puliearia.     Hale. 
Fig.  2.  Dapknia  dmUfera. 
Figs.  3, 4.  CtprU  barbatai. 

Platb  XXXVIU. 

mteonk.    (6)  Secoi 

Plate  XXX1X._ 
Figs.  9-13.  Cyclop*  Ihonuui.    (9)  Firat  leg.     (10)  Second  leg.     (11)  Third  leg.     (12)  Fourth  leg. 

Pi-ate  XL. 
Fig.  13.  Cyolopi  tkoman,  fifth  leg. 

Figs,  li-17.  Cy<!l(iiM  <MjrflK/eni«.  (U)  Adult  female.  (15)  First  leg.  (16)  Fourth  leg.  (IT)  Fifth 
leg. 

Plate  XLI. 

Fig.  18.  Cyclop*  oapill\fer%»,  auteima  of  female. 

Figs.  19-21.  EpiKhura  nevaden»ii,  var.  colttmbke.     (19)  Abdomen  of  male.     (20)  Fifth  pair  of  legs 

of  mala.     (21)  Fifth  pair  of  legs  of  female. 
Fig.  22.  i>iap(aiiiiM  jiitctnai,  fifth  pair  of  legs  of  male. 

Plate  XLU. 

Figs.  23-35.  Dtaplonui  ihoshofte.  (23)  Fifth  pair  of  legs  of  male.  (34)  Fifth  leg  of  female. 
(26)  Right  antenna  of  male. 

Figs.  36-38.  DiapbtHMM  EJKtoni.  (26)  Fifth  leg  of  female.  (27)  Fifth  pair  of  legaof  male.  (28)  Ter- 
minal segments  of  antenna. 


*!! 


Plate  XXXVII. 


egn.  U.  S,  F.  C.  IB9I.     Aqt 


W,Dm.n(  .nd  MoMaw    rrat*«M 


J.  S.  F.  C-1MI     Ami 


IM  of  WyonMiw  qnd  Mai*Ib<k     i 


7.-N0TES  ON  A  COtUECHON  OF  FISHES  FROM  THH  SOUTH HRN  TRIBUTA- 
RIES OF  THE  CUMBEKLMD  RIVER  IN  ICEN  lUCKY  AND  TENNESSEE. 


BY   PHIUl^    H.    KIKSCH, 
Siaie  /*isA  Commissum^r  oj  Indiana^ 


An  of  the  speeimeui^  uoted  iu  the  pi^e^eut  papei^  were  coUected  by  the  writer  iu 
the  soathem  tribatariet^  of  the  Cuuibeilaud  Kivei'  betweeu  NaiihYUle,  'I>^aii.,  liud  the 
Cinemnati  Soath^m  Kaibroact>  duri^  the  period  ix^>ak  Au^uat  V^  to  Sept^mU^r  1^,  X^X. 

The  streams  examined  m^  be  grouped  2^  toUow«: 


stone  Rirer : 

1.  West  Fork  Stone  SxT^r  newr  Murft^eab>oro, 
Tenn. 
Spnng  Creek : 

1.  Spring  Creek,  Spring  Creek  Station,  Teuu. 
Bonnd  Lick :  « 

1.  Bonnd  Lick,  Watertowu,  Tenu. 
Caney  Fork  Rirer: 

1.  Caney  Fork  near  Lancaster,  Tenn. 

2.  Smith  Fork  near  Lancaster,  Tenn. 
Roaring  River : 

1.  Roaring  River  near  Windle,  Tenn. 

2.  Spring  Creek  at  Netherlaud,  Tenn. 
Obeys  River: 

1.  Obeys  River  at  Olympus,  Tenn. 

2.  Eagle  Creek  near  Olympus,  Tenn. 

3.  Wolf  River  near  Byrdstown,  Tenn. 


CuiMbt^rUnd  Rivev : 

\.  Cumber  laud   ^iveJPt  ()u,u>b(»i:Uod  puuuty, 
Ky. 

2.  WilUi*  Ureok,  Cumb^laud  Cvviuty,  Ky. 
Beaver  Creek : 

1.  Beaver  Crook,  Wayue  County,  Ky. 

2.  Ottor  Crook,  Wa.vuo  Couuty,  K.\  • 
Big  South  l\ak  ut'  tUo  Cumboilaud  Hiver: 

1.  Littlo  South  Folk,  VVhitloy  Couuly,  Ky- 

2.  Cuuuda  ('vook.  \V hi tloy  Couuty,  Ky. 

3.  Big  South  Kovk,  uour  Whitley  Statiou.  Hy. 

4.  Hock  Ureok,  uonv  Whitley  Stulitui,  Ky. 

5.  New  Hivcr  at  New  Hivor  Stutiou,  Touu. 

6.  Briuibtoue  Creek  near  New  River  St^tiop, 

Teuu. 


STONE  RIVER. 

Stone  River  is  formed  in  Rutherford  Oouiity,  TennesseB,  by  the  coufluonce  of  tb^ 
East  and  West  ForkM;  it  takeM  a  uorthwebterly  i^ourse  Mirougli  DavidHoii  (Juuuty  ^i^d 
flows  into  the  Gumberland  Biver  about  12  mileb  above  Nabhville. 

The  We»t  Fork,  near  Murfreewboro,  Tenn.,  August  30:  Tbi«  Htreain  wan  naiiml  for 
a  distance  of  I  mibd  behiw^  Murfreesboro.  The  river  at  tbit^  inmi  hm  a  wJdUi  of  17^1 
to  200  feet;  the  bauk«  are  generally  low;  the  bottom  of  tl^ channel  \» miatly  nf  eb^ity 
limestone. 

m 
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FISBES  OF  THE  WEST  FORE  OF  STOSE  RIVER. 


— i^ifcrLa»>a.  L«e  S«i«mr.     Abniftdaiit  in  dwp.  swiA  wat^nL 
X  MawoataMnM.  Macrolepidotam  dnqneHiei  ( I/e  Soeur).     ETnywh  fTp  rioBBkOB.     A^t^msk  "mitik 

deftcnptioB  jei'^^^  l»J  I^-  I^-  S.  J<iffdaiu  MannaJ  of  VeTt«'lirat«fv  editioa  188^ 
3u  liO^oclnla  laoesm  J««tlaii  A:.  Bra^rtcm.    The  ciii^le  spdcimm  uik««  i»  6  inrfaf*  in  hakgth^ 

4.  f^JiBjiTrrtTrim  ano^ialiim  (BafiAcuqiu* ).    lUllir  iv^Mra  t^metrr.    Abmidaat  is  «>wi£i  wjiiMrK. 

5.  Tiwiiiliilf  fr^^>"«  (Ra£ikeaq«e).    The  lar^eKt  of  the  22  fparimea*^,  Z^  ixidftctf  Imdlc.     Blark  f^Mitt 

on  froBt^  dunsBl  fin  indiedset. 
Gilhert.     Verf  «earoe. 
whiiUJci  (Ginrd).    Teiy  mhudaat.    Length  of  head  eq«a2s  depth  of  h»dy. 
(Cope;.    CoBBwn  cfTerywhere. 
(Rafineaqne).    SpeeuBMos  SBall  and  raiied  in  fc 

(Cope).    XoC  odflUEDon. 
(BafiAeaqne).    Scaree. 

(Bafiseaqne).    EqoallT  aearoe  with  the 
(£a£Ae«qae).     Rather  eoBunoo.     Largest  taken,  2  iachei>  kttg. 
(Cope>     Veij  comnKm. 
(Mitichill;.    The  large4«t  of  the  5  6peciBien«w  4t  ineheiL 
(B4Lfine€M|ae  j.     Not  oommoo. 
Lac^pfde.     Trvmi. 
wtxipiamm  (Jordan ).    The  single  specimen  tikf  i»  %f  uKten  in  kagth, 
aadhighlj  eoloced. 

Ea£n«)sqiie.    Abundant.     D.  xni  or  xiv — IX 
(EafinfiBqOie). 
niiQiliieatiiin  (Cope).    The  larger  of  the  two  fpecimeBS  If  iac^es  l**^ 

Jordan.  Seren  «>peeimen6  taken,  varying  in  length  fpo^  1  ts  ^  inches. 
Coaqnaaag  these  eperimeiis  with  the  d««eripti<m  of  JEL  afn«awwp#  in  Jordan  4t  Gilbert's 
Sjnopsia  of  Fishes  of  North  America  and  with  that  in  Jordan's  Manaal  of  T<«Yehrst«S  hth 
editMOf  the  following  differences  are  notable:  The  lower  fins  of  ^ema^es  are  am  Mack  but 
thej  are  pale  in  «thersex.  Males  have  7  or  S  eroesbazs  on  ^e  docsal  region  iBf:t«ad  of  6u 
There  are  more  than  50  scales  in  the  lateral  line:  in  all  ^e  n|N<iTnr  mmriifKi  the  nnmbcr 
rariad  from  53  to  57.  The  gill-membranes  are  not  broadly  nmitod  *cmBS  the  isthmns,  bnt 
on  the  contrary  they  are  seareely  united  at  alL 

SPRING  CRERK. 

S|Miiig  Creek  has  its  sooroe  iQ  the  soatlieast  part  of  Wilson  CkMintr,  T^ranesidee,  from 
whieli  regkHQ  it  flows  32  miles  in  a  norUiwesteriy  directiHi,  where  it  empties  into  the 
Comberiand  BiTer  about  25  miles  above  XashTiDe.  It  was  inTestai^ated  at  Spring 
Creek  Statkm,  12  miles  fixNn  its  month,  Angnst  2JL  Here  the  stream  has  a  width  of 
30  feet.  Its  banks  are  low  and  sloping,  with  no  exposure  of  rcick.  Th»«  are  long 
stretches  of  deep,  qniet  water.  On  aeooont  of  the  mnd^  witod.  and  bmsh  covering  the 
bottom,  it  is  hard  to  work  it  satis&ctorily.  During  a  long  drooght  the  stream  becomes 
almost  dry  on  the  shoals. 

FISHES  OF  SPKIIEG  CKECK. 

X.  Ajoaekanm  nmt^Hm  (L«  Sneor).    Scarre.    Largest  taken.  7  inehes. 
X  Catontoams  nigiicatts  I>e  Soenr.    Common  in  swift  enm^nts. 

3.  Mosontoasa  macroliqndotiim  doqnesiei  ( Le  Sneor  \.    A  eommon  fc«od-6j;)i  jmkvtic  kval  fisbennen. 

4.  Campoctoma  anomaliiin  (Rafinesqne).     LittU  himck  m.cher.    C<«utton  in  all  )x^$  be}<«w  sbc^alf^ 

5.  Ptmephales  ootatos  (Rafinesqne).     Very  nTiiueroii& 

6.  Votropis  wlii|iplei  (Girardj.    >'ot  comuKin. 
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7.  Notropis  galactunis  (Coi)e).     Scarce. 

8.  Notropis  megalops  (Rafmesqne).     Silvernide.     Common^  as  usual  iu  southern  streams. 

9.  Notropis  umbratilis  cyanocephalus  (Copeland).     Everywhere  coiumon. 

10.  Notropis  atherinoides  Ratiuesque. 

11.  Hybopsis  amblops  (Rafines<|ue).     Four  small  specimens  only  were  taken. 

12.  Hybopsis  kentuckiensis  (Ratines(iue.)     Two  small  specimens. 

13.  Fundulus  catenatus  (Storer.)     Scarce.     Fish  highly  colored. 

14.  Zygonectes  notatus  (Ratinesque).     One  specimen. 

15.  Labidesthes  sicculus  (Co])e;.     Scarce. 

16.  Lepomis  pallidus  (Mitchill).     Scarce.     No  black  spot  on  anal. 

17.  Lepomis  megalotis  (Ratinesque).     Abundant. 

18.  Micropterus  salmoides  (Lac(^p6de).     Trout. 

19.  Etheostoxna  simoterum  atripinnis  (Jordan).     Common. 

20.  Etheostoma  blennioides  Rafines(iue.     Common  in  clear  water. 

21.  Etheostoxna  caprodes  (Ratinesque).     Equally  common. 

22.  Etheostoxna  nifolineatnxn  (Cope).     Six  specimens  were  taken,  the  largest  2  inches  long. 

23.  Etheostoxna  squainiceps  Jordan.     One  specimen. 

ROUND  LICK  CREEK. 

Round  Lick  Creek  is  a  small  stream  in  Wilson  County,  Tennessee;  it  has  a  north- 
erly course  and  is  tributary  to  the  Cumberland  River.    It  was  fished  at  Watertown 
August  22.    The  channel  has  a  width  of  25  feet;  its  bottom  is  of  smooth  limestone 
and  free  &om  loose  rocks  and  rubbish.    The  bottom  land  is  broad  and  fertile. 

FISHES  OF  ROUND  LICK  CREEK. 

1.  Axneiuras  natalis  (Le  Sueur).    A  few  small  Bpecimens. 

2.  Caxnpostoxna  anoxnaluin  (Ratinesque).     Abundant,  color  dark. 

3.  Pixnephales  notatus  (Ratinesque). 

4.  Notropis  xnegalops  (Ratinesque).     Common. 

5.  Notropis  arioxnxnus  (Cope).    A  single  specimen. 

6.  Notropis  uxnbratUis  cyanocephalus  (Copeland).     Everywhere  common. 

7.  Notropis  atherinoides  (Ratinesque).    Scarce. 

8.  Semotilus  atromaculatus  (Mitchill).    Common. 

9.  Fundulus  catenatus  (Storer).     Common. 

10.  Lepoxnis  xnegalotis  (Ratinesque).    Common  and  of  lar^e  size. 

11.  Btheostoxnasixnoteruxnatripixinis  (Jordan).    Exceedingly  abundant ;  more  than  1^(X)0 specimens 

were  secured  in  a  distance  of  three-fourths  of  a  mile. 

12.  Etheostoxna  squaxniceps  Jordan.    Thirty  specimens  were  secured  from  smooth  limestone  bottom. 

Characteristics  similar  to  those  from  Spring  Creek  and  Stone  River. 

13.  Cottus  bairdi  Girard.    A  few  small  specimens  from  rocky  bottom  among  grass. 

CANEY  FORK  RIVER. 

Caney  Fork  River  is  formed  by  the  confluence  of  several  small  streams  in  Warren 
County,  Tenn.,  and  after  a  northerly  course  through  De  Kalb  and  Smith  counties  it 
flows  into  the  Cumberland  River  opposite  Carthage.  Collections  were  made  at  the 
following  points  : 

1.  Caney  Fork  River j  near  Lancaster:  This  stream  was  investigated  1  mile  west 
of  Lancaster,  August  24.  The  channel  has  an  average  width  of  175  feet.  On  account 
of  recent  rains  the  water  was  up  and  but  little  seining  could  be  done.  The  bottom 
land  is  narrow,  and  the  bordering  bluffs  steep,  rising  in  places  to  a  height  of  250  feet. 
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The  margin  of  the  stream  is  fringed  with  a  thick  growth  of  willows,  Si)ecie8  from  this 
stream  are  marked  "C." 

2.  8mith  Fork,  Lancaster:  Smith  Fork  has  its  source  in  the  southern  pairt  of 
Wilson  County,  Tenn.;  it  takes  a  northwesterly  course  and  joins  Caney  Fork 
Biver  near  Lancaster.  August  24  the  work  in  this  stream  was  done  for  a  distance 
of  1  mile  above  the  railroad  bridge.  The  channel  is  cut  into  solid  limestone,  and  in 
many  places  is  covered  with  fragments  of  rocks  which  have  fallen  from  the  steep  side 
hills.  Smith  Fork  is  a  beautiful  stream  and  abundantly  stocked  with  native  fish. 
Specimens  collected  from  this  stream  are  marked  '^S.'^ 

At  this  point  I  was  materially  assisted  by  Messrs.  W.  H.  Nixon,  A.  Jackson,  T.  J. 
Lancaster,  and  0.  G.  Smith. 


FISHBS  OP  CANEY  FORK  RIVER. 

1.  Leplaosteus  ossatis  (LinnaBus).    (S.) 

2.  lotaluruapunotatua  (Raflneaqae).    (S.) 

3.  Ameiums  nlgrloana  (Le  Sueur).    (S.)    Common. 

4.  Leptops  oUvaxla  (Rafinesque.    (S.)    Three  speounens  were  secured,  the  largest  10  inches  long. 

5.  noturus  flavus  Rafinesque.     (S.)    A  single  smaU  specimen. 

6.  lotiobiui  difformU  (Cope).    High-hacked  sucker.     (C,  S.)    A  common  food-tish. 

7.  Catoatomiui  nlgrloans  Le  Sueur.    (C,  S.)    Common  in  currents  in  the  latter  ptream. 

8.  Mozoatoma  maorolepidotum  duqueanei  (Le  Sueur).     White  sucker,    (C;  S.)    Equally  common 

in  both  streams. 

9.  Campoatoma  anomalum  (Rafinesque).    (S.) 

10.  Hybognathua  nuohalia  Agassiz.    (S.)    A  single  specimen. 

11.  Plmephalea  notatus  (Rafinesque).    (S.)    The  single  fish  taken  is  2^  inches  long. 

12.  Notropia  Whipple!  (Girard).    (C,  S.)    Very  common. 

13.  Notropia  galaoturua  (Cope).    (S.)    One. 

14.  Notropia  megalopa  (Rafinesque).    (S.)    Scarce. 

15.  Notropia  atherinoides  Rafinesque.    (S.)    Common  and  of  large  size. 

16.  Hybopala  ^Kratauga  Jordan  &  Evermann.    (C,  S.)    Not  common.    Head,  4  in  length  of  body ;  eye 

equals  length  of  snout  and  3  in  length  of  head. 

17.  Hybopala  amblopa  (Rafinesque).     (S.)    Scarce. 

18.  Hybopala  atorerlanua  (Kirtland).    (S.)    The  largest  6  inches  long. 

19.  Ambloplitea  mpestria  (Rafinesque).    (S.) 

20.  Lepomla  megalotia  (Rafinesque).     (S.)    Scarce. 

21.  Mloroptema  dolomleu  Lao^p^de.     Trout,    (S.) 

22.  Btheoatoma  almotemm  atrlplnnla  (Jordan).    (S.) 

23.  Btheoatoma  blennloldea  Rafinesque.    (S.) 

24.  Btheoatoma  oaprodea  (Rafinesque).    (S.)    Common. 

25.  Btheoatoma  aapro  (Cope  &.  Jordan).    (S.)    Two  small  specimens. 

26.  Btheoatoma  evldea  (Jordan  &  Copeland).    (C,  S.)    Scarce. 

27.  Btheoatoma  rufoUneatum  (Cope).    Scarce. 

28.  Btheoatoma  atlgmsBum  (Jordan).    (S.)    Very  abundant. 

29.  Stlmoatedlon  vltremn  (Mitohill).    (S.)    Spotted  trout, 

30.  Aplodlaotua  grunnlena  Rafinesque.     White  perch,    (S.)    Common. 
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ROARING  RIVER. 

Boaring  River  is  formed  in  tlie  southern  part  of  Overton  County,  Tenn. ;  it  flows 
north  through  Jackson  County  and  pours  its  waters  into  the  Cumberland  River  near 
Gainesborough.    Fish  were  collected  at  the  following  places : 

1.  Roaring  River,  near  Windle:  This  stream  was  fished  August  30,  a  few  miles 
from  Windle.  The  current  is  deep,  the  channel  has  a  width  of  about  30  feet,  and  its 
bottom  is  covered  with  wood  and  rocks.    Fish  from  this  stream  are  marked  "  R." 

2.  Spring  Creek:  This  stream  heads  in  Putnam  County,  Tenn.  After  a  northerly 
course  through  Overton  and  Jackson  counties  it  enixities  into  the  Roaring  River. 
Spring  Creek  was  investigated  at  Netherland,  Overton  County,  Tenn.,  August  25.  The 
channel  here  is  30  feet  wide;  its  bottom  is  of  limestone,  frequently  covered  with  loose 
rocks.    The  shoals  are  very  rough  and  rocky.    Specimens  are  marked  "  Sp.'' 

PISHES  OP  ROARING  RIVER. 

1.  Catoatomiui  nigricans  Le  Sueur.    (R.)    Common. 

2.  Catoatomaa  terea  (Mitchill).    (Sp.)    Common  and  of  large  size. 

3.  Campostoma  anomalum  (Rafinesque).     (R.)    Common. 

4.  ChroBomua  eiythrogaster  Rafinesque.    (R,  Sp.)    Scarce. 

5.  Notropia  galacturua  (Cope).    (R.)    Common. 

6.  Notropia  umbratilia  cyanocephalua  (Copeland).    Common. 

7.  Rhlnichthya  atronaaoa  (Mitchill).    (R.)    Very  common. 

8.  Hybopaia  kentaokieiiaia  (Rafinesque).    (R.)    The  most  abundant  species  in  the  river. 

9.  Semotilaa  atromacolatua  (Mitchill).    (R,  Sp.)    Especially  common  in  Spring  Creek. 

10.  Ambloplitea  mpeatria  (Rafinesque).    (R,  Sp.) 

11.  Micropterua  dolomieu  Lac^pMe.    (R.) 

12.  Etheoatoma  blexmioldea  Rafinesque.    (R.)    Two  small  specimens. 

13.  Etheoatoma  ccBmleum  Storer.    (R. )    Two  small  specimens. 

14.  Cottua  bairdi  Girard.     (R,  8p.)    Not  common.    The  specimens  from  Spring  Creek  had  their 

stomachs  filled  with  water  insects. 

OBEYS  RIVER. 

The  Obeys  River  is  formed  near  Byrdstown,  Tenn.,  by  the  junction  of  the  Bast  and 
West  Forks.  It  has  a  general  northwest  course  through  Pickett  and  Clay  counties 
and  flows  into  the  Cumberland  River  at  Celina.  The  Obeys  River  basin  was  examined 
at  the  following  three  points: 

1.  Obeyn  River j  Olympus,  August  28:  This  stream  was  seined  for  a  distance  of 
one  mile  and  a  half.  Here  the  river  has  a  width  of  180  feet,  a  solid  limestone  bottom 
with  occasional  outcrops  of  shale,  and  many  gravelly  shoals.  Fish  very  abundant. 
The  specimens  from  Obeys  River  are  marked  "O." 

2.  Eagle  Greek  heads  in  Overton  County,  Tenn.,  and  after  a  general  northwesterly 
course  it  empties  into  Obeys  River  at  Olympus,  in  Pickett  County.  August  27  this 
creek  was  fished  for  a  distance  of  2  miles  in  its  lower  course.  The  banks  are  low,  and 
the  bottom  of  the  channel  is  of  limesUme  or  shale  with  many  gravelly  shoals.  This  is 
a  beautiful  stream  with  an  abundance  of  fish.    The  collections  are  marked  "B.'' 

3.  Wolf  River  J  neQ,T  Byrdstown:  This  river  rises  in  Fentress  County,  Tenn.  It 
has  a  northwest  course  and  is  tributary  to  the  Obeys  River  at  the  Mouth  of  Wolf 
post-office.  August  28  this  stream  was  investigated  at  a  point  3  miles  north  of 
Byrdstown.  Here  the  channel  has  a  limestone  bottom  with  a  few  shoals.  Fish  from 
this  stream  marked  '^  Wf.'' 
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risflcs  or  obcts  bitex. 

f  f italTf  irmtrtitrTW  if ^ ^^ ^» g *^     (O,)    A  «in|^  speeawn  £rom  deep  water. 
JL  iMitiiiiMiMinilo<q*(Le?^ngnf).    (O,)    dearee;  color  dark. 

5.  CafotOBWi*  tdggicsmm  1^  Tkievr,    rO^  E,  WC)    Tke  larj^e^t  lakra  from  E^ie  Creeks  14  tsebni 
lo»g, 

6i  MtmtftftMa  maerotepidoCiim  dnqoesDei  f Le  Soeitr).    (O,  £,  Wf. j     Conunoa  in  all  ike  ■treaouw 

7«  CuMimttfTnta  amrmalTim  (Rafta^Aqne),    (E»  WIL) 

8L  Flai^ibalesiiotatiw  (RaHxiemiae}.     (Wf.)    Abundant. 

9.  MoCropis  boop«  Oi]l»ert.    (Wl)    S#^re«, 
lO,  MoCropis  wb^iplei  (Girard).     (O,  E,  Wf.)    S«arre. 

IX  Motropto  pdaetonia  ^Oype>.    (O,  E,  Wf.)     V^ry  <wminon  except  in  Obejs  RiTcr. 
12*  HdCropis  mefailop*  (Raftnesqoe).    (O,  E,  Wf.)    Common  ererT-where. 

13.  Motropto  aiitfimima  (Cope).    <E.>    A  stin^e  vpeeimen. 

14.  Motropis  nmbratilia  C3rajK>ceplialns  C  Cope  land).    ( E.  Wfl)     Xot  common. 

15.  Hotropia  teleacopoa  (Cope).     (O,  B.)     Very  common  in  0>>eys  River. 

16.  Motropia  atbcvliioides  Rafinesr|ae.    (O^  E,  Wf.)    Corom^m  ererTwhere. 

17.  Phenahcobfaia  nrauiopa  Cope,    (O,  E,  Wf.)    Common.    The  largest  from  Obeys  Rirer,  S^  incbes 

lonif.    D.  8;  A.  7. 
IS,  Hjrtxypaia  iratanga  ,lr>rdan  dt  Evermann.    (O,  E.)    Nnmerons  specimens  from  2  to  4  incbes  kmg. 
The  larp^er  witbont  dnjiiky  »pots  on  the  lateral  band. 

19,  Hjrtxypato  amUopa  riUftne«if|ne),    (E,  Wf.) 

20,  Hjrtx^paia  kentocldeiiaia  (Kafinesqne).    (E,  Wf.)    Common  and  of  large  size. 

21,  ClopeaclirfsocliJoria  (Rafini!:sr]ne).    (O.)    Several  specimens;  all  smalL 

22,  Fandtiliia  oatenatds  (Htorer).    (O,  £,  Wf.)    Common. 

23,  I#abideatliea  aiocuhia  (Cope).    (O.)    Live  specimens. 

24,  Ambloplitea   rupewtiim  (Kafinesqne).     (O,  Wt)    Common  in  Obejs  River;  a  single  specimen 

from  Wolf  River. 

25,  Lepomia  megalotia  (Rafinesriae).    (O,  E,  Wt)    Abundant  in  Obeys  River. 

26,  Mlcroptenia  dolomien  Lae^p^le.    (O,  K,  WC) 

27,  Bthooatoma  ahnotanun  atxipinnia  (Jordan).    (E.) 
2a  Btheoatoma  blennioidea  Rafineeqne.    (O,  £,  Wl) 

29.  Btheoatoma  caprodea  (Rafinesqne).    (O,  E,  Wl) 

30.  Btheostoma  maorocephalmn  Cope.  (O,  E.) 

31.  Etheoatoma  evidea  (Jordan  &,  Copeland).    (O.) 

32.  Bthaoatama  mfoHneatmn  (Cope).    (£.)    One  small  specimen. 

33.  Etbaoatoma  cinereum  8torer.    (O,  £,  Wf. )   Especially  common  in  Wolf  River.    Largest  specimen 

taken  alniat  3^  inches  long.  Head  about  3^  in  length  of  body;  depth  5^.  D.  xi  to  xu-ll 
to  13;  A.  II,  8.    Lateral  line  57  to  60. 

l5ofly  olilong,  somewhat  compressed.  Head  pointed,  gibbous  over  the  eyes.  Diameter 
of  eye  greater  than  length  of  snout  and  4  in  length  of  head.  Interorbital  space  narrow. 
Mouth  honzf>ntal;  upper  jaw  projecting;  premaxillary  not  protractile;  maxillary  not  reach- 
ing front  of  eye;  teeth  on  vomer,  and  several  irregular  rows  of  teeth  on  the  jaws.  Operclee 
and  preoperc]<;s  covercfl  with  scales;  breast  and  space  in  front  of  first  dorsal  naked.  A 
smal]  spine  extends  backward  from  near  the  free  edge  of  the  opercle.  Gill  membranes  are 
united  but  not  connected  with  the  isthmus.  The  front  of  second  dorsal  is  midway  between 
the  center  of  jiupil  and  the  base  of  caudal  fin ;  the  space  between  the  two  dorsals  about  equal 
to  the  diameter  of  the  eye ;  the  base  of  the  first  and  second  dorsals  equal  in  length.  Free 
edge  of  first  dorsal  rounde<l,  its  longest  si)ine  1|  in  base  of  fin,  second  dorsal  high,  its  free 
edge  straiglitish,  longest  ray  equal  in  length  to  base  of  fin.  Base  of  anal  fin  shorter  than 
that  of  second  dors;il  and  placed  opposite  the  middle  of  that  fin;  first  anal  spine  the  shorter, 
(^andal  fin  somewhat  shorter  than  the  base  of  first  dorsal.  Pectorals  extend  to  the  posterior 
insertion  of  first  dorsal.     Ventfals  about  equal  in  length  to  base  of  second  dorsal. 

Scales  ctenoid.    Lateral  line  complete,  slightly  decurved. 
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Coloration :  Tho  upper  portion  of  the  body  is  of  a  light  yellow ;  the  dorsal  region  is 
marked  with  four  dark  cross-bars;  tho  first  and  largest  of  these  is  between  the  two  dorsals, 
tho  next  two  in  the  base  of  the  second  dorsal,  and  the  last  upon  the  caudal  peduncle.  On 
the  sides  above  the  lateral  line  each  scale  is  marked  with  a  brown  spot.  These  spots 
form  2  or  3  serious  of  lines  running  biackward  to  the  region  of  the  second  dorsal.  The  lower 
portions  of  the  body  are  yellowish- white.  Following  the  course  of  the  lateral  line  is  a  series 
of  11  or  12  oblong  spots  which  are  continuous  downward  and  backward  as  a  faint  bar.  On 
either  side  of  the  head  the  spots  on  the  lateral  line  are  replaced  by  dark  bands  which  p:ia8 
forward  through  the  eyes  and  meet  on  the  tip  of  the  snout.  "First  dorsal  is  margined  with 
red;  second  dorsal  and  anal  variegated  with  rod  spots.'' 

34.  Etheostoxna  obeyense  Kirsch.     (O.)    Two  small  s])ecinicns  only  were  secured. 

35.  Etheostoma  ccenileum  Storer.     (O,  E,  Wf.)    Common  in  Eagle  Creek;  Obeys  and  Wolf  rivers 

<me  each. 

36.  Etheostoma  zonale  (Cope).     One  specimen  from  Obeys  River. 

37.  Etheostoma  copelandi  (.Ionian).     One  specimen  inmi  Obeys  River. 

38.  Etheostoma  stigmseum  (Jordan).     Abundant  in  all  these  streams. 

39.  Cottas  bairdi  Oirard.     (O.)    Not  many  were  taken. 

CUMBERLAND  RIVER. 

1.  During  these  explorations  the  main  stream  of  the  Cumberland  River  was  touched 
only  at  the  "h>ck  and  dam"  near  the  mouth  of  Willis  Creek,  Cumberland  Co.,  Ky. 
Here  the  river  is  easily  worked  but  with  the  short  seine  only  at  command  not  much 
could  be  done.    Fish  from  this  stream  are  marked  ^'C." 

2.  Willut  Creek  is  in  Clinton  County,  Ky.  It  flows  in  a  northwesterly  direction  and 
empties  into  the  Cumberland  River  in  Cumberland  County.  September  1  this  little 
creek  was  fished  at  its  mouth.    Specimens  from  here  are  marked  "W." 

For  the  prosecution  of  the  work  at  this  point  1  am  greatly  indebted  to  Capt.  Wash 
Hurt  for  valuable  assistance. 

PISHES  OF  THE    CUMBERLAND  RIVER. 

1.  LepiBOStens  oBBens  (LinnsBns).  (C.)  Many  were  taken. 

2.  Ictiobus  difformis  (Cope).     (W.)    One. 

3.  Catostomufi  nigricans  Le  Sneur.     (W.) 

4.  Mozostoma  macrolepidotum  duquesuei  (Le  Sneur).    (C,  W.)    Very  common. 

5.  CampoBtoma  anomalum  (Kaiinesque).     (W.)    Common. 

6.  Notropia  w^hipplei  (Girard).     (W.)    Scaree. 

7.  Notropis  galacturus  (Cope).     (W.)    Specimens  aU  smaU ;  color  dark. 

8.  Notropia  megalops  (Katinesque).    (W.)    Scarce. 

9.  Notropia  umbratilia  cyanocephalus  (Copeland).     (C,  W.) 

10.  Notropis  teleacopua  (Cope).     (W.)    A  single  small  specimen. 

11.  Notropia  atherinoidea  Ratinesque.     (C.)    One  only. 

12.  Phenacobius  uranopa  Cope.     (W.)    One. 

13.  RhinichtliyB  atronaaua  (Mitchill).    A  single  specimen. 

14.  Clupea  chryaochloria  (Rafinesque).     (C.)    Numerous  small  specimens  were  secured. 

15.  Fundulua  catenatua  (Storer).     (W.) 

16.  Micropterua  Balmoidea  (Lac^pede).     (C,  W.) 

17.  Micropterua  dolomieu  Lac^^p^de. 

18.  Etheostoma  caprodes  (Rafinesqne).    (W.)    Scarce. 

19.  Etheostoma  aspro  (Cope  <&  Jordan).    (C.) 

20.  Etheoatoma  ccBrtdeum  Storer.     (W.)    Very  common. 

21.  Etheoatoma  atigmasam  (Jordan).    (W.)    Common. 

22.  AplodinotOB  gmnniena  Ratinesque.     White  perch.    (C.)    The  largest  of  the  many  specimens 

taken  is  8  inches  long. 
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BEAVER  CREEK. 

Beaver  Creek  drains  the  western  portion  of  Wayne  County,  Ky.  It  has  a  gen- 
eral northwest  course  and  empties  into  the  Cumberland  River  3  miles  above  Eowena. 
Beaver  Creek  system  was  examined  at  the  following  points : 

1.  Beaver  Creek,  Wayne  County,  Ky.,  September  3.  The  work  on  this  stream 
was  done  both  above  and  below  McCackney's  milldam.  The  channel  is  very  rocky. 
Specimens  from  this  creek  are  marked  "  B." 

2.  Otter  Creek. — ^This  stream  rises  among  the  mountains  in  the  extreme  south- 
west part  of  Wayne  County,  Ky.  It  takes  a  northerly  course  and  empties  into 
Beaver  Creek  a  few  miles  from  its  mouth.  September  2  this  stream  was  seined  at 
a  point  near  Jones's  milldam,  on  the  Monticello  and  Albany  road.  lake  Beaver 
Creek  it  is  a  narrow,  tortuous,  rocky  mountain  stream  and  exceedingly  hard  to  work. 
Pish  noted  from  this  stream  are  marked  "  O." 

FISHES  OP  BEAVER  CREEK. 

1.  Ameitirua  nebuloaus  (Le  Sueur.)    (B,  O.)    Those  from  Beaver  Creek  were  taken  in  a  muddy 

side-channel  which  has  no  connection  with  the  main  stream  during  low  water. 

2.  CatOBtomus  nigricans  Le  Sueur.     (B^  O.)    Common  in  all  swift  waters. 

3.  Mozoatoma  maorolepidotum  duqueanei  (Le  Sueur).    (B,  O.)    Regarded  as  one  of  the  prin- 

cipal food-fishes  among  local  fishermen. 

4.  Caxnpoatoma  anomalum  (Rafinesque).    (B,  O.) 

5.  Chroaomua  erythrogaster  Rafinesque.    (B.)    Not  common. 

6.  Pimephalea  notatua  (Rafinesque).     (B,  O.)    Common  everywhere. 

7.  Notropla  whipplei  (Girard).    (B,  O.)    Scarce. 

8.  Notropia  galactnrua  (Cope).     (B,  O.)    Especially  abundant  in  Otter  Creek. 

9.  Notropia  megalopa  (Rafinesque).    (B,  O.)    Seemingly  scarce. 

10.  Notropia  umbratilia  cyanocephalua  (Copeland).    (O.)     Not  common. 

11.  Hybopaia  amblopa  (Rafinesque).    (O.) 

12.  Hybopaia  kentuckienaia  (Rafinesque).    (B^  O.)    Only  two  small  specimens  were  taken  in 

Otter  Creek ;  very  common  in  Beaver  Creek. 

13.  Semotilua  atromaculatua  (Mitchill).    (B.)    D.  7  or  8;  A.  8. 

14.  Fandulua  catenatua  (Storer).    (B,  O.)    Common. 

15.  Lepomia  cyanellua  Rafinesque.    (B.)    Only  one. 

16.  Lepomia  megalotia  (Rafinesque).    (B,  O.)    Scarce. 

17.  Micropterua  dolomieu  Lac^p^de.    (O.)    Many  small  specimens  were  taken. 

18.  Etheoatoma  blennioidea  Rafinesque.    (B,  O.) 

19.  Etheoatoma  caprodea  (Rafinesque).     (O.)    The  single  specimen  is  2f  inches  long. 

20.  Etheoatoma  obeyenae  Kirsch.    (B,  O.)    Very  ahhndaut  everywhere. 

21.  Etheoatoma  cGoruleiun  Storer.    (O.) 


BIG  SOUTH  PORK  OP  THE  CUMBERLAND  RIVER. 

The  Big  South  Fork  drains  a  scope  of  country  lying  north  of  the  Cumberland 
Plateau  in  Tennessee,  and  extending  from  the  watershed  of  the  Obeys  Eiver  system 
on  the  west  to  the  Cross  and  Jellico  mountain  slopes  on  the  east.  It  is  tributary  to 
the  main  stream  of  the  Cumberland  River  at  Burnside,  Ky.  This  water  system  was 
investigated  at  the  following  places: 

1.  Little  South  Fork^  September  5.  This  stream  has  its  rise  in  the  southern  part 
of  Wayne  County,  Ky.;  it  Hows  north  and  empties  into  the  Big  South  Fork.  The 
collections  were  made  near  the  mouth  of  Canada  Creek.     Here  the  channel  has  an 
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average  width  of  about  75  feet,  its  bottom  mostly  of  smooth  limestone  covered  with 
loose  rocks.    The  stream  is  well  stocked  with  fish.    Collections  are  marked  "L." 

2.  Canadu  Greek  is  in  the  southeast  part  of  Wayne  County,  Ky.,  and  tributary 
to  Little  South  Fork.  This  stream  was  fished  September  4  at  a  point  about  8  miles 
above  its  mouth.  The  bottom  of  the  channel  is  solid  rock,  having  a  width  of  about 
30  feet.  There  are  long  stretches  of  deep  and  quiet  water  between  the  occasional 
shoals.    Specimens  from  this  creek  are  marked  ''C." 

3.  Big  South  Fork,  near  Whitley  Station,  Ky.,  September  7.  This  stream  was 
examined  on  the  shoals  near  the  mouth  of  Rock  Creek,  about  7  miles  west  of  Whitley 
Station,  Ky.  At  this  point  the  river  has  a  width  of  about  300  feet,  its  bed  is  scat- 
tered over  with  large  rocks,  and  the  current  is  swift,  making  it  almost  impossible  to 
seine.    Specimens  from  here  are  marked  '*B." 

4.  Rock  Creekj  near  Whitley  Station,  Ky.  This  stream  is  a  western  tributary  of 
Big  South  Fork.  It  was  investigated  in  its  lower  course  September  7.  It  has  a  width 
of  not  more  than  30  feet,  the  water  is  clear  and  cold,  and,  as  the  name  indicates,  the 
channel  is  very  rocky.    Fish  from  Rock  Creek  are  marked  *'R.'' 

5.  New  River ^  at  New  River  Station,  Tenn.,  on  the  Cincinnati  Southern  Rail- 
road. This  stream  is  formed  in  the  east  part  of  Scott  County,  Tenn.  It  flows  north, 
and  in  conjunction  with  Clear  Fork,  White  Oak  Creek,  and  several  other  streams, 
forms  the  head  waters  of  the  Big  South  Fork.  New  River  was  investigated  at  New 
River  Station  September  9.  The  long  stretches  between  the  broad  shoals  are  deep. 
The  stream  is  well  stocked  with  fish.    Collections  from  this  point  are  marked  "N.'' 

6.  Brimstone  Creek,  New  River  Station.  This  stream  has  a  length  of  only  about 
6  miles.  It  has  a  northerly  course  and  is  tributary  to  New  River  near  New  River 
Station.  September  9  this  little  creek  was  seined  for  a  distance  of  1  mile.  It  has 
several  gravelly  shoals  and  many  deep  holes,  with  very  muddy  bottom.  Fish  small 
but  very  abundant.    Specimens  from  this  stream  are  marked  '*Br.^ 

PISHES  OP  THE  BIG  SOUTH  PORK  OP  THE  CUMBERLAND  RIVER. 

1.  CatoatomuB  nigricans  Le  Sueur.     (L,  C^  B,  R,  N,  Br.)     Common  in  all  the  streams. 

2.  Moxoflrt:onia  macrolepidotum  duquesnei  (Le  Sueur).     (L,  C^  B,  R.)    Equally  common. 

3.  Lagochila  lacera  Jordan  &  Bray  ton.     (L,  C.)    Scarce. 

4.  Campostoma  anomalum  (Rafinesque).    (L,  C,  R,  N,  Br.)    A  single  specimen  from  Little  South 

Fork;  very  abnndafit  in  the  other  streams. 

5.  Pimephales  notatuB  (Rafinesque).    (L,  C.)    Not  conmion. 

6.  Notropis  heterodon  (Cope).    (C.)    Two  small  specimens  only. 

7.  Notropis  ^Krhipplei  (Girard).    (B,  R,N,  Br.)    Common  everywhere. 

8.  Notropis  galac tarns  (Cope).     (L^ByR^N,  R.)    Numerous  specimens  taken  from  all  these  streams, 

9.  Notropis  megalops  (Rafinesque).     (L,  C.)    Common  as  usual. 

10.  Notropis  ariommus  (Cope).     (R.)    Two  small  specimens  (mly. 

11.  Notropis  nmbratilis  cyanocephalus  (Copeland).     (C,  B,  N,  Br.)    From  the  last  point  a  single 

specimen. 

12.  Notropis  telesoopus  (Cope).  (C,  B,  R.)     Rather  common. 

13.  Notropis  atherinoides  Rafinesque.     (L,  C,  B,  R,  Br.)    Common  everywhere  except  in  Canada 

Creek. 

14.  Hybopsis  amblops  (Rafinesque).    (L,  C,  R.) 

15.  Hybopsis  kentuckiensis  (Rafinesque).     (L,  C,  B,  N,  Br.)    Very  common   in  all  the  streams 

except  Brimstone  Creek. 
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16.  Bemotllua  atromaonlattui  (Mitchill).     (C.)    A  few  specimeDs  only  were  secured. 

17.  Fundulua  oaten  attui  (Storer).    (L,  C.)    Scarce. 
IS.  Ambloplitea  mpeatria  (Rafinesqae).    (L,  Br.) 

19.  Lepomia  megalotia  (Baflneaqne).    (L,  C,  B,  Br.)    Generally  scarce. 

20.  Mioropterua  dolomieu  Lsc^p^de.     (L,  B,  Br,  C.)    Commoii  in  flowing  water. 

21.  Alioropterua  aalmoldea  (Lac4^p6de).    (B,  R,  N,  Br.)    Common. 

22.  Etheoatoma  aimotenim  atripixinia  (Jordan).    (C.)    Scarce. 

23.  Etheoatoma  blennloidaa  Raflnesqae.    (L,  C,  R,  N.)    Common  at  all  points. 

24.  Etheoatoma  oaprodea  (Rafinesqne).    (L,  B,  N,  Hr.) 

25.  Etheoatoma  maorooephalnm  Cope.    (L.)    Scarce. 

26.  Etheoatoma  aapro  (Cope  &,  Jordan).    (B,  Hr.)    Scarce. 

27.  Etheoatoma  oamurum  (Cope).    (L,  R.)    Not  common.    Several  small  specimens. 
28b  Etheoatoma  rufolineatum  (Cope).    (L,  B,  R.)    From  swift  waters.    Scarce. 

29.  Etheoatoma  dnereum  Storer.    (L,  R.)    Scarce. 

30.  Etheoatoma  obeyenae  Kirsch.    (L,  C.)    Scarce. 

31.  Etheoatoma  ocaruleum  Storer.    (C,  B,  R.) 

32.  Etheoatoma  atigmssum  (Jordan).    (L,  C^  B,  Br.) 

33.  Cottua  bairdl  Girard.     (L.)    Only  a  few  small  specimens  were  secured. 

A  lari^e  number  of  salamanders  (Jmhhjstoma  punctatum)  were  taken  in  Rock  Creek. 

Columbia  City,  Ind.,  November  4, 189^. 


8 -REPORT  ON  THE  FISHERIES  OF  THE  SOUTH  ATLANTIC  STATES. 


INTRODUCTORY  NOTE. 

The  accompanying  report  on  the  fisheries  and  fishery  industries  of  the  South  At- 
lantic States  is  one  of  a  series  of  special  papers,  some  already  published  and  others  in 
course  of  preparation,  relating  to  the  economic  fisheries  of  each  geographical  division 
of  the  coast  States  and  emanating  from  the  Division  of  Fisheries  of  the  U.  S.  Fish 
Commission. 

The  article  is  based  on  a  thorough  investigation  of  the  commercial  fisheries  of 
the  region  carried  on  by  the  field  agents  of  the  ofiice  during  the  years  1890  and  1891. 
The  fisheries  of  not  only  the  coastal  waters  of  the  section  are  included  in  the  paper, 
but  also  those  of  the  rivers  emptying  into  the  Atlantic  Ocean,  most  of  which  were 
canvassed  in  their  entirety.  The  scope  of  the  report  and  the  form  of  presentation 
make  it  the  most  detailed  and  complete  statistical  account  thus  far  prepared  on  the 
fisheries  of  the  South  Atlantic  States,  and  will,  it  is  hoped,  render  it  especially  interest- 
ing and  valuable  for  reference  to  those  having  a  practical  connection  with  the  fishing 
industry  as  well  as  of  general  utility  to  those  dealing  with  economic  questions  in  the 
several  States. 

While  there  are  certain  branches  of  the  fisheries  in  which  the  South  Atlantic 
States  take  precedence,  the  industry,  as  a  whole,  is  less  important  than  in  any  other 
coast  section.  The  report  shows  that  in  1890  the  number  of  persons  here  engaged  in 
the  fisheries  was  16,001,  the  amount  of  capital  invested  was  $1,688,286,  and  the  first 
value  of  the  products  was  $1,573,704.  The  shad  is  by  far  the  most  important  single 
object  of  capture,  after  which  come  oysters,  alewives,  and  mullet.  The  value  of  these 
four  items  is  $1,036,285,  a  sum  twice  as  large  as  that  accruing  from  the  sale  of  all  the 
other  products  combined. 

It  is  known  that  the  fisheries  of  this  region  are  capable  of  a  much  greater  develop- 
ment than  they  have  yet  attained.  The  resources  of  the  offshore  banks,  the  littoral 
waters,  and  the  lower  courses  of  the  rivers  invite  attention.  It  is  probable  that  the 
most  marked  advance  in  the  industry  will  occur  as  a  result  of  the  utilization  of  the 
facilities  offered  for  the  cultivation  of  oysters.  In  all  these  States  the  oyster  has  already 
received  more  or  less  attention  from  legislatures,  local  economists,  capitalists,  and  the 
general  government;  and  it  seems  only  a  question  of  a  few  years,  under  proper 
encouragement  and  methods,  when  the  vast  resources  in  the  line  of  oyster  production 
will  be  demonstrated. 

The  report  has  been  prepared  by  Dr.  Hugh  M.  Smith,  acting  assistant  in  charge 
of  the  Division  of  Fisheries.    In  the  elaboration  of  the  material  he  has  had  the  assist- 
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ance  of  Mr.  W.  de  0.  Bavenel  and  Mr.  S.  G.  Worth,  saperintendent  of  Central  Station, 
Washington,  D.  0.,  and  late  superintendent  of  fisheries  of  North  Oarolina,  both  of 
whom  have  an  extended  personal  knowledge  of  the  fisheries  of  this  region. 

The  agents  participating  in  the  field  investigations  were  Messrs.  W.  H.  Abbott, 
Ansley  Hall,  and  E.  E.  Bace  in  North  Carolina,  and  Charles  H.  Stevenson  in  North 
Carolina  and  South  Carolina.  The  canvass  of  Georgia  and  Florida  and  of  parts  of 
North  Carolina  and  South  Carolina  was  made  by  Mr.  W.  de  C.  Bavenel,  who  wats 
detailed  from  the  Division  of  Fish-Culture. 

Mabshall  McDonald, 
U.  8.  Commissioner  of  Fish  and  Fisheries. 


REPORT  ON  THE  FISHERIES  OF  THE  SOUTH  ATLANTIC  STATES. 


BY    HUGH    M.    SMITH,    M.   D. 


1— GENERAL  REMARKS  AND  STATISTICS. 

INTRODUCTION. 

Note  on  the  geography  of  the  region. — The  South  Atlantic  States  as  here  consid- 
ered are  Xorth  Oaroliiia,  South  Oaroliaa,  Geor^a,  and  eastern  Florida.  The  area  of 
these  States  is  201,972  square  miles  and  the  population  in  1890  was  4,989,302,  The 
population  of  the  counties  having  commercial  fisheries  and  having  a  frontage  on  the 
coast,  bays,  or  rivers,  was  1,366,323.  The  principal  cities  and  towns  of  the  region  on 
the  coastal  waters  and  rivers  are  Elizabeth  City,  Edenton,  Plymouth,  Washington, 
Newbern,  Beaufort,  and  Wilmington,  in  North  Carolina;  Georgetown,  Charleston, 
and  Beaufort,  in  South  Carolina;  Savannah,  Brunswick,  Darien,  and  St.  Marys,  in 
Georgia,  and  Fernandina,  Jacksonville,  and  St.  Augustine,  in  Florida.  These  are 
also  the  most  important  fishing  centers.  The  coast  line  following  the  general  trend 
ot  the  shore  is  about  950  miles  in  length,  but  the  large  number  of  islands,  sounds, 
bays,  and  estuaries  give  a  shore  line  four  or  five  times  longer. 

Scope  of  the  report. — ^The  investigation  on  which  this  report  is  based  was  person- 
ally conducted  by  a  part  of  the  divisional  force  during  1890  and  1891.  The  statistical 
and  other  information  relates  to  the  years  1889  and  1890,  and  affords  an  excellent 
basis  for  comparison  with  the  fisheries  as  tliBy  existed  in  1880,  when  the  U.  S.  Fish 
Commission  instituted  a  careful  inquiry  in  this  region  in  behalf  of  the  Tenth  Census, 
the  reports  of  which  contain  detailed  chapters  on  the  history,  methods,  and  statistics  of 
the  coast  and  river  fisheries  of  each  State.*  The  present  report  is  primarily  intended 
to  be  a  statistical  account  of  the  present  condition  of  the  fisheries  of  this  region.  The 
methods  employed  in  the  fisheries  have  undergone  too  few  changes  during  the  past 
decade  to  require  a  special  discussion  at  this  time.  It  will  be  sufficient  to  notice  under 
each  State  the  most  marked  differences  as  compared  with  1880. 

The  plan  of  the  statistical  presentation  contemplates  a  detailed  exhibition  of  the 
fisheries  of  each  State  by  counties  and  river  basins.  In  some  cases,  where  the  fishery 
interests  of  two  adjoining  counties  are  closely  commingled,  the  statistics  have  also 
been  combined;  and  in  the  upper  courses  of  some  of  the  rivers  where  the  fisheries  are 
on  a  small  scale  a  combination  of  the  rtjjiires  for  several  counties  has  been  made. 


•The  principal  papers  on  the  fisheries  of  this  region  are  the  foUowing : 

The  Coast  Fisheries  of  the  South  Atlantic  States,  by  R.  Edward  Earll.  <The  Fisheries  and  Fish- 
ery Industries  of  the  United  8  tateSy  section  ii,  Geojjr.iphical  Review  of  the  Fisheries  for  1880. 

The  River  Fisheries  of  the  South  Atlantic  States^  hy  Marshall  McDonald.  <The  Fisheries  and 
Fishery  Industries  of  the  United  States,  seotion  v,  History  and  Methods  of  the  Fisheries. 
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pftd^jmAimsA  and  ^^^yr^tmim^h  yinmtcmyA  m  thf:  Srieth  AtlaatM  3caSe&  In  addi- 
l«#m  Up  an  ^rxanymatkm  of  tli#;  fff^mrsA  tnoml  Mmtkii.  wldeh  wercr  caiiTaAi€d  in  th»r 
«;Drlir#;ijr^  tfo#;  iwfP:$i^$p(iMnm  ir«n!;  SMiallj  earmd  a«  1^  op  tb^  rrrers  as  commercial 
Muk^rrUm  ^^ImML  In  wisnif  all  tlie  impimtsua  rirer^  taming  into  tbe  Atlantic  Ocean 
1M0cfim  of  fff0seim  m  hsm  extenrt  are  |iro«eeiit«d:  the^ie  vtt  natorally  most  exten^re 
in  the  lover  e/pitrfim  #if  the  rirenkf  hat  eren  in  tbe  beadwatem  r^  seme  of  tlie  longest 
iilr«afnii^  bnndre^U  of  milea  ftnm  tlieir  mootlM,  semiprofefftfoonal  and  desoitoiy  fishing 
to  earri#9d  on^  The  time  and  l!rireie  arailaMe  ^/r  tbe  wf^  pretlodtd  a  complete  per- 
^mal  eanrans  r/f  every  rirer  bamn^  Imt  in  earrb  ca^  tbe  inqoiry  was  carried  to  tbe 
faribewt  limH  tbal  ciri^omntam^eii  seemerl  to  rerjoire,  witb  tbe  re<$alt  tbat  tbe  fisbing 
in  m^^iit  ##f  tbe  streams  wan  tborrmgblj  i^jvered,  while  in  a  few  instances  in  which  tbe 
fishing  in  tbe  upper  r^onrses  fff  tbe  river  was  too  scattered,  remote,  or  nnimportant 
Uf  warrant  a  viirft  frfptn  the  AgenV^^  r^arefnl  estimates  were  obtained* 

Itlnstrations  are  ipven  of  all  the  important  marine,  fresh-water,  and  anadromoos 
tSrKid  fishes  of  this  region.  The  nnmbc^rrff  species  HgureA  is  eighty-one.  Th««  is 
rnncb  confosion  among  fishermen  and  others  regarding  the  identity  and  relations  of 
many  ff(  tbe  fishes  as  indii^ted  by  the  f^>nimon  names  in  nse,  some  of  which  are 
eieee^lingly  fnapfiropriat^  and  misleading,  and  it  is  largely  with  a  view  to  aid  in  the 
pr^fper  identification  of  the  fish  that  the  plates  are  presented.  Under  each  figure  the 
most  approfn'iaii'.  cxmimon  name  r/r  names  and  the  scientific  name  are  given,  together 
with  the  local  designations  in  the  difi'erent  Htates  so  far  as  they  are  known.  In  cases 
In  which  a  name  is  assigned  to  no  j>articu]ar  State,  it  has  a  more  or  less  general  distri- 
btition  in  the  H^mth  Atlantic  region*  It  is,  of  course^  probable  that  many  vernacnlar 
namcM  are  not  recorded. 

FISnKRY  RESOtmCES  OF  THE  SECTION. 

Tbe  Bonth  Atlantic  Htates  tmrnpy  an  intermediate  position  zoologically  as  well 
as  geographically  as  regards  the  Middle  Atlantic  and  Galf  States,  and  in  their  coastal- 
waters  and  rivei'M  have  fish,  <;rustaceans,  reptiles,  and  mollosks  that  are  common  to 
oue  or  liotli  of  the  fi<l.j(»inlng  regions.  The  resources  of  these  States  are  great,  but  are 
less  developed  than  those  of  any  other  section  on  the  Atlantic  seaboard. 

There  is  a  large  variety  and  abundance  of  fishes  inhabiting  the  pelagic,  littoral, 
and  fluvial  waters  of  this  region.  Amcmg  the  marine  forms  are  certain  subtropical 
flshes  whirJi  ovvmv  in  greater  or  less  numbers,  some  of  which  reach  the  northern 
limit  of  their  normal  range  or  of  greatest  abundance  south  of  Cape  Hatteras;  among 
these  are  the  pompanos,  mtillets,  and  the  grunts,  snappers,  and  other  sparoid  fishes. 
Huoh  generally  dlstribiit^Ml  specify  as  the  bluefish,  Spanish  mackerel,  menhaden,  and 
squet'Cagne  are  well  represented.  Some  fish  that  are  most  plentiful  off  the  New  Eng- 
land and  Middle  A  Mantle  Htates  are  also  found  as  far  south  as  Florida  in  sufficient 
(|uantltl(m  to  be  objects  of  fisheries,  such  as  the  northern  scup,  sea  bass,  tautog,  and 
butt4^r-flsli.  The  Hsiies  that  are  resident  in  the  brackish  and  fresh  waters  of  the  low- 
lands represent,  in  numy  rcHpects,  a  fauna  that  is  more  or  less  characteristic  of  such 
regions;  the  predominance  of  the  sunfishes  (Centrarchidce)  both  in  species  and  individ- 
umIh;  the  exlsl^jnee  in  abundaneo  of  such  ganoid  flshes  as  the  dogflbh  (Amia)  and  gar 
pIkeH  (l^rpiHOHtruH)]  and  the  oecurrence  in  large  numbers  and  varieties  of  catfishes 
(iSHuriUw)  and  sucjkers  (Catoatomidce)^  are  prominent  features  of  the  fish  life.    The 
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white  perch  (Morone  inner icana)  reaches  the  southern  limit  of  its  abundance  in  North 
(^/arolina,  and  in  Albemarle  Sound  is  an  important  food  fish.  The  migratory  fishes, 
as  shad,  alewives,  and  striped  bass,  of  which  enormous  bodies  annually  visit  the 
region,  are  tiiken  in  large  (luantities  in  the  lowlands.  In  the  upper  courses  of  most 
of  the  rivers,  the  most  important  commercial  fishes  are  the  suckers  and  sunfishes, 
besides  the  anadromous  species  mentioned,  which  often  extend  their  migrations  far  up 
the  streams. 

Tiie  reptilian  resources  of  this  region  comprise  a  number  of  valuable  animals 
inhabiting  the  salt,  brackish,  and  fresh  waters.  Three  marine  turtles  ocx5ur;  the  most 
important  of  these  is  the  green  turtle  (Chelonia  mydas)^  which  is  valued  for  its  eggn  and 
the  oil  they  yield,  as  well  as  for  its  flesh,  which  is  highly  esteemed.  The  other  turtles 
are  the  loggerhead  turtle  (Thalassochelys  caretta)^  which  has  little  food  value  and  is 
chiefly  important  for  its  eggs  and  the  oil  which  is  extracted  from  the  flesh  and  eggs, 
and  the  hawkbill  or  tortoise-shell  turtle  (Eretmochelys  imhricata)^  the  shell  of  which 
c<m8titutes  its  greatest  value,  the  flesh  and  eggs  being  similar  to  those  of  the  logger- 
head. The  snapping  turtle  {Chelydra serpentina)  is  found  thnmghout  the  fresh  waters 
of  this  region,  but  is  not  taken  in  large  numbers  for  market,  although  it  is  a  favorite 
article  of  food  for  home  consumption.  Foremost  among  the  animals  of  this  class  is  the 
diamond-back  terrapin  (Malaolemmys  palmtris).  which  is  the  most  important  reptilian 
product  of  these  States,  and  is  here  taken  in  larger  quantities  than  elsewhere  in  the 
United  States,  with  the  exception  of  the  Chesapeake  Bay  region.  Other  terrapins  of 
some  commercial  importance  are  the  yellow-bellied  terrapin  {Pseudemys  scabra)  and 
the  Florida  cooter  {Pseudemys  concinna).  One  of  the  i)ond  tortoises,  h)cally  called  the 
"chicken  tortoise''  (Chrysemys  reticulata)^  also  has  some  economic  value.  The  alliga- 
tor {Alligator  mississippiensis)  is  found  in  all  the  South  Atlantic  States,  but  is  scarce 
in  the  more  northern  parts  of  the  region  and  is  the  object  of  an  established  industry 
only  in  Florida. 

During  the  colder  months,  large  numbers  of  pori)oi8es  congregate  south  of  Gape 
Hatteras,  where  they  are  captured  by  means  of  large  seines;  this  fishery  is  more 
important  in  North  Carolina  than  in  any  other  State,  and  nowhere  else  is  the  seine 
used  for  taking  porpoises.  Other  cetaceans  occur  off*  this  coast  at  times,  hut  they  are 
not  now  captured  by  the  fishermen  of  this  region. 

The  only  mollusk  which  has  up  to  this  time  attained  commercial  prominence  is 
the  oyster  ( 0«frefi  virgin ica).  This  occurs  in  every  State;  is,  next  to  the  shad,  the 
most  important  single  fishery  product  of  the  regi(m,  and  is  doubtless  destined,  in  the 
near  future,  to  occupy  a  much  more  prominent  position  among  the  food  resources  of 
these  States,  as  a  result  of  the  increased  attention  it  is  n^ceiving  from  the  general 
government.  State  legislatures,  economists,  and  cultivators.  The  round  or  hard  clam 
or  quahog  ( Venus  mercenaria)  is  found  in  «ome  abundance  in  parts  of  this  region  and 
is  taken  in  small  quantities  in  North  Carolina,  Georgia,  and  Florida.  The  cmly  other 
mollusk  which  has  become  an  object  of  fishery  is  t\w  scallop  {Pecten  irradians),  of 
which  limited  quantities  are  S(»cured  in  North  Carolina. 

Among  crustaceans  the  shrimp  are  the  most  imjmrtant  representatives  occurring 
on  the  South  Atlantic  coast.  Two  species  (Penwus  setifvrus  and  /*.  hrasiliensis)  are 
taken  in  large  numbers  throughout  the  region,  the  small  individuals  often  being 
denominated  shrimp,  while  the  larger  examples  are  called  prawn.  The  shrimps  here 
reach  a  larger  size  than  on  the  coast  of  the  New  England  and  Middle  States  and 
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are  much  more  abundant  than  in  those  sections.  The  yield  is  at  present  much  less 
than  the  resources  would  warrant,  and  is  largely  limited  by  the  demand.  Crabs 
are  abundant  in  the  salt  and  brackish  water  of  the  regicm,  but  no  very  important 
fishery  is  prosecuted  for  them.  The  common  blue  crab  {Callinectes  hastatus),  which 
is  called  "channel  crab  "at  some  places  in  North  Carolina  and  "sea  crab"  in  the 
other  States,  abounds  along  the  coast  and  is  the  principal  species  taken  for  food 
and  bait.  The  stone  crab  {Menippe  mercenaria)^  tbe  only  other  species  of  crab  having 
economic  value,  is  larger,  less  abundant,  and  more  highly  esteemed  as  food  than  the 
blue  crab^  it  is  found  from  North  Carolina  to  Florida. 

IMPORTANCE  AND  CHARACTER  OF  THE  FISHERIES. 

Considered  in  the  aggregate,  the  fisheries  of  this 'region  are  less  extensive  and 
important  than  those  of  any  other  section  of  the  United  States.  The  amount  of 
capital  invested,  the  quantity  of  products  taken,  and  the  value  of  tbe  yield  are  all 
less  than  in  the  next  important  fishing  region — the  Gulf  States.  In  the  number  of 
persons  engaged  in  the  industry,  however,  the  South  Atlantic  States  take  precedence 
over  the  Gulf  and  Pacific  States.  The  explanation  of  the  apparent  disproportion 
between  the  investment  and  yield  on  one  hand  and  the  personnel  on  the  other  lies 
in  the  fact  that  there  is  an  unusually  large  semi-professional  element  in  the  river 
fisheries,  where  the  apparatus  is  of  an  inexpensive  nature  and  the  catch  is  small. 

The  most  important  fisheries  of  this  region  are  those  for  shad,  oysters,  alewives, 
mullets,  black  bass,  bluefish,  striped  bass,  squeteague,  sea  bass,  and  shrimp,  the  value 
of  each  of  which  is  from  $25,000  to  $482,400,  the  aggregate  value  of  these  ten  items 
being  $1,266,903,  or  about  four-fifths  of  the  total  yield  of  the  fisheries  of  the  region. 
The  specially  prominent  species  are  shad,  oyster,  alewives,  and  mullets;  of  these,  it  is 
only  in  the  alewife  fishery  that  tbis  section  surpasses  all  others,  but  among  minor 
branches  the  black-bass,  porpoise,  and  sucker  fisheries  also  rank  first  on  the  Atlantic 
seaboard.  Of  the  individual  coastal  States,  North  Carolina  leads  in  the  value  of  the 
alewife,  black-bass,  and  porpoise  fisheries,  which  are  among  those  in  which  the  region 
as  a  whole  takes  precedence. 

One  of  the  most  prominent  features  of  the  fisheries  of  the  South  Atlantic  States 
is  the  comparative  unimportance  of  the  vessel  fishery.  Fewer  vessels  are  employed 
than  in  any  other  coast  section,  and  their  use  is  almost  restricted  to  tbe  oyster  fishery; 
although  in  North  Carolina  there  is  a  small  fleet  engaged  in  the  menhaden  fishery, 
and  in  this  State  and  in  South  Carolina  and  Georgia  vessels  are  sparingly  used  in  the 
turtle,  terrapin,  and  hand-hue  fisheries.  The  abundance  of  fish  in  the  river  and  the 
shore  waters  has,  up  to  this  t"me,  precluded  the  necessity  of  resorting  to  the  offshore 
fishing-grounds  where  the  use  of  vessels  is  required. 

Numerous  forms  of  apparatus  are  employed  in  the  South  Atlantic  fisheries,  some 
of  which  are  used  in  large  quantities  and  some  only  sparingly.  The  principal  kinds 
are  set  or  stake  gill  nets  and  drift  gill  nets,  haul  seines,  sweep  seines,  purse  seines, 
pound  nets,  weirs,  fyke  nets,  cast  nets,  skim  nets,  dip  nets,  and  lines,  employed  in  the 
capture  of  fish ;  seines  in  the  taking  of  porpoises,  sbrimps,  terrapins,  turtles,  and  crabs ; 
cast  nets  for  shrimps;  lines  for  crabs,  and  tongs  for  oysters,  clams,  and  scallops.  Fish 
wheels  and  wooden  traps  were  also  at  oi.e  time  somewhat  extensively  employed  in  the 
head  waters  of  some  of  the  rivers,  b:it  those  are  now  of  little  commercial  importance. 
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In  the  ocean  and  general  salt-water  fisheries  lines  are  the  principal  means  of 
capture;  the  largest  quantities  of  sea  bass,  whiting,  sheepshead,  aqueteague,  channel 
bass,  drum,  etc.,  are  thus  taken.  In  the  waters  of  the  sounds,  bays,  and  lower  courses 
of  the  rivers,  gill  nets  and  seines  are  the  predominant  types  in  the  capture  of  shad, 
alewives,  black  bass,  mullet,  blueflsh,  channel  bass,  and  sturgeon;  in  North  Carolina 
pound  nets  are  also  imi)ortant  in  taking  alewives,  shad,  and  striped  bass.  In  the 
upper  parts  of  the  rivers  skim  nets,  dip  nets,  and  small  gill  nets  are  the  characteristic 
apparatus,  and  the  principal  fish  caught  are  shad,  alewives,  and  suckers. 

A  consideration  of  the  forms  of  apparatus  employed  in  the  food-fish  fisheries  of 
the  South  Atlantic  States  shows  that  the  use  of  seines  and  gill  nets  is  so  much  more 
•extensive  than  that  of  any  other  form,  except  in  North  Carolina,  that  all  other  appa- 
ratus is  unimportant  by  comparison,  and  that  some  types  which  in  other  regions  con- 
stitute a  very  prominent  meaiis  of  capture  are  entirely  absent  or  only  sparingly  used 
in  the  greater  part  of  the  South  Atlantic  region.  The  pound  net,  for  instance,  is  found  . 
practically  only  in  one  State,  and  the  fyke  net  is  employed  only  in  very  small  numbers 
and  in  isolated  localities.  The  possibility  of  introducing  new  forms  which  will  develop 
the  fishing  resources,  increase  the  income  of  the  fishermen,  and  at  the  same  time 
mitigate  their  labors,  seems  worthy  of  serious  attention.  Both  the  pound  and  fyke 
nets  are  adapted  to  the  capture  of  almost  every  species  of  marine,  fresh-water,  and 
anadromous  fish  occurring  in  the  region,  and  the  topography  of  the  shores  is 
extremely  favorable  to  their  employment.  Their  inexpensiveness,  as  compared 
with  seines,  recommends  them,  and  the  possibility  of  employing  them  in  connection 
with  seine,  gill-net,  and  other  fisheries  without  special  increase  in  the  working  force 
is  an  important  consideration. 

A  conspicuous  instance  of  the  advantage  which  may  come  to  a  locality  through 
the  use  of  improved  means  of  capture  is  seen  in  the  Albemarle  region  of  North  Caro- 
lina, where,  within  a  comparatively  few  years,  the  pound  net  by  its  introduction  and 
extensive  operation  in  the  shad,  alewife,  striped  bass,  and  other  fisheries  is  displacing 
the  more  expensive  and  less  effectual  apparatus,  and  the  wonderful  resources  of  the 
waters  of  the  section  are  more  fully  demonstrated  and  utilized  than  ever  before. 

The  introduction  of  modern  improved  apparatus  should  not  be  undertaken  with- 
out a  due  consideration  of  the  limitations  in  its  use  and  without  the  enaction  by  legis- 
latures of  provisions  for  the  proper  protection  of  the  fish  sought  to  be  caughtl  Such 
forms  as  the  pound  net  and  fyke  net  can,  in  most  localities,  be  regarded  as  legitimate 
means  of  capture  whose  proper  use  will  result  in  no  appreciable  diminution  in  the 
abundance  of  the  fish  caught;  but  when  no  restrictions  are  placed  on  the  number  that 
may  be  set  in  a  given  river,  bay,  or  estuary,  the  season  for  their  operation,  the  size  of 
the  mesh  in  leader  and  bowl,  and  their  position  with  reference  to  the  interference  with 
the  movements  of  anadromous  or  other  migrating  fish  on  their  way  to  the  spawning- 
grounds,  they  are  capable  of  doing  vast  injury,  which  years  of  artificial  stocking  may 
not  eflfectually  overcome.  In  some  of  the  States  to  the  north  a  serious  decline  in  the 
catch  of  shad  and  other  fish  in  certain  rivers  may  be  directly  traced  to  the  reckless 
setting  of  pound  nets  at  the  mouths  of  rivers  in  such  numbers  or  such  position  that 
practically  the  entire  body  of  migrating  fish  is  caught  before  the  process  of  reproduc- 
tion supervenes. 
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STATISTICAL  PBESENTATION. 

Condensed  statistics  covering  various  phases  of  the  fisheries  of  the  South  Atlan- 
tic States  are  contained  in  the  following  tables.  The  specification  is  by  States.  A 
series  of  three  tables  is  first  presented,  showing  the  number  of  persons  engaged  in  the 
industry,  the  number  and  value  of  the  vessels,  boats,  nets,  etc.,  employed,  and  the 
quantity  and  value  of  the  principal  products  taken.  From  Table  1  it  will  be  seen  that 
16,001  persons  found  employment  in  the  fisheries  of  this  region  in  1890,  of  whom  12,650 
were  fishermen  and  3,351  were  shoresmen.  The  investment  in  fishing  property,  as 
shown  in  Table  2,  was  $1,688,286,  of  which  f  159,164  represented  vessels,  $259,803  boats, 
$418,609  apparatus,  and  $850,710  shore,  accessory,  and  cash  property.  The  amount 
of  the  catch  as  given  in  Table  3  was  67,201,630  pounds,  for  which  the  fisheiinen 
received  $1,573,704.  Of  this  sum  $482,403  accrued  from  the  sale  of  shad,  $254,141 
from  oysters,  $166,106  from  alewives,  $133,635  from  mullet,  and  $537,419  from  all 
other  products. 


1, — Tahle  showing  the  number  of  persons  employed  in  the  fisheries  of  the  South  Atlantic  States  in  1890. 


states. 


North  Carolina 
South  Carolina 

Greorgia 

Florida 


iFitthermen. 


7,478 
2,577 
1,421 
1.174 


Total 


12,650 


Shoresmen.  I      Total. 


2,796 
124 
201 
230 


3,351 


10,274 
2,701 
1,622 
1  404 


16, 001 


jf. — Table  showing  the  number  and  value  of  vessels^  boatSy  and  apparatus^  and  the  valu€  of  the  shore  property 
and  cash  capital  employed  in  the  fisheries  of  the  South  Atlantic  States  ii^l890. 


Items. 


Vessels 

Tonnafse  

Boats 

Seines 

Gill  nets 

Poaud  nets 

Fyke  neta 

Pots 

Skim  and  other  minor  nets. 

Cast  neta 

Lines 

Tongs  

Minor  apparatus 

Shore  and  accessory  property 
Cash  capital 


Total 


North  Carolina.    |  South  Carolina. 
Value.    I     No. 


Georgia. 


Florida. 


No. 


128 

1, 615. 59 

3,862 

1,273 

90,980 

950 

36 

1,165 

728 


1101,029 


1,479 


188, 375 

99,649 

154, 582 

80,394 

384 

1,755 

2,798 


57 

4,457 

202 

306,506 

303,800 


1, 243,  988 


15 

240.04 

1,227 

74 

1,380 


734 


169 


Value. 


$29, 325 


31,804 

4,008 

13,958 


2,464 


562 
1,116 


No.        Value. 


23     $26,800 
267.74  I 


27, 525 
17.000 


127, 762 


788 
51 

398 

5 

11 


9,766  i 
2.052  ' 
7,957  I 
1.250 

285  ,. 


No. 


3 

39.25 

716 

359 

468 

5 


Value. 


|2. 010 


29,858 

7,480 

27,  730 

570 


383 
148 


157 


1.017 
740 
306 

898 


I 


203 


59 


51,  .560 
71.800 


1.028 
630 
280 


49.  919 
22.600 


174, 431 


.142,105 


Total. 
No.  Value. 


169 

162. 62 

6, 593 

1,757 

93.  226 

960 

47 

1,165 

1,845 

351 


1,864 


$159, 164 


259. 803 
113,189 
204,227 
82,214 
669 
1,755 
6,279 
1,768 
1,555 
6,751 
■  202 

I     435.510 
I    415.200 

11, 688, 286 
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3. — TabhthoitingtheqaaitlUjiaHd  ralue of  productt taken  intkefiiiheria  iif  the  South  Allant 


I  Alpwi 


U,  4«l,  i> 


Blui'tiiili I    l.iuMut  :u.Bu:i 

Brnuii  anil  urrvh  ...  lUM,  474  -JS.  'lU 

I  CuH"h S3.eas  1.3W 

,  (Jhaniii'l   hiuM  unil 

■     druBi !  »».«.'.  l.fllii 

Uenhuli'n   1^4II1,4U<I  K1.I7I 

'  Uolll't ;i,  £>l.'i.  Ml  97.40)1 

I  Shud 5.T«K.4ia  .106.015 

I  SbwixiK'ui i4n.34a  a.wi 

f  SpoUiindi-roiikvn..  Tlli.7^  18.729 

'  tiqiieti«|[ue ■  l.ll«5.flT7  tklX 

I  StripMl  bum Wil.311  32,138 

SlurinMD '  171,210  4,467 

I  wiiiBnu ».*»  m 

MiKcUauwHiHliali..  1.Z77.0IB  4G.fi01 

Oj*Un i  5,65a.K!0  7S.M7 

Uuhngs '  226,  lU  12,  UBO 

fttllopa 1K,IH>"  WW 

Cnlw 47,1011  1.W5 

Slirliapi J  144.200  S,4^S 

Tirrsplo* 2l),M2  4.0!") 

Tnrtlw. 17,72,'J  l,oa4 

FoTiri>iB«a-... 4,31^ 

■total M, 790,143  1.0->7,60B 


..-I 


'""■ 

»«,310 

l.L'K. 

100.290 

5,r.7 

i  W  il-'-T 

2:1s.  2*4 

7.a«s 

11,100 

602.003  ,      1$,49T 


33.012 
10.374 

23.76C 
g&,2M 


191.117   123.123  7.461,61 


1,184.618  1,SI1,1M 


10  slinw  th«  lotal  reiiilU  uf  the  Hsheni'S. 

^\jiotlier  Herie.s  of  three  tables  illustrates  special  features  of  the  fisheries  as  re- 
fiard.s  the  i>rodiict«. 

The  iin[K>rt>Mice  of  the  variou.s  forms  of  apparatus  employed  iu  the  capture  of  Vsli 
and  other  products  is  e.^hibited  iu  the  following  table,  ^eiues  arc  credited  vith  the 
largest  arid  most  valuable  catuh,  33,l()4,44:i  pouuds,  worth  *517,308,  beiug  taken  in 
thia  way,  (liU  nets  rank  next,  with  11,575,164  iKtuuds,  valued  at  $450,891.  Tougs 
occupy  the  third  [wsition,  taking  8,."i98,557  pounds  (of  the  edible  parts  of  oysters,  clams, 
etc.),  for  which  $L>C7,681  was  received.  Lines  took  3,!)0:s,7l'!»  pounds,  worth  $1^,697. 
With  pound  nets  a  much  larger  yield  was  made  than  with  lines,  viz,  8,410,972  pounds, 
bat  the  value  of  the  same  was  only  ^12li,'2~t6.  The  order  of  importance  of  the  remain- 
ing forms  of  apparatus  is  skim  and  cast  nets,  pots,  and  fyke  nets. 


—  Table  ulioiriiig  the  qua 


irie*  and  ratuei  of  prodarln  taken  in  each  kind  of  apparilun 
f,Kherit»  of  the  .South  Atlantic  Slaten  in  IS30. 


•mployed  tti  the 


Seines 

GUI  Dele 

PMinlprU 

FrkenelK 

Skim  IH-tH  uid  Fast 


.  Uloor  appantua 

TuUl 


30.J14.'W2     »4:3.7M       614.078 
1     6,3U.I7)(       212.240:     793.730 
1    II:W2.562        ia,«W; 

IM,07J.      6S,B,10  ■H0.120 

.*''*.[*.{  ^li;605    \'.-i>a 

28.273       277,467      13,747 
2a;  204    l.S74:4«.^      40;82i 

J.  IflO.  S72 

(,  SIS,  594 

IM1,715 

^-M 

li;  575!  184 

tsi7.3oe 

»50M.l 

1W,487 
BMLOiO 

444^275          I4!r.g3    S.Mi.'sOs' 
.■,,K»4.»72        HW.4B7        442.050 

17,042" 

:.,S| 

207,  «»1 

j, '.1.709.142    .,<«7.600.4.«4,840 

202,002    2.0W,117  |l2a.5C3 

7,463,531 

ilB,870 

"■'"■" 

1,573,704 
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It  is  interesting  to  observe  the  different  average  vahies  of  the  products  taken  in 
the  various  kinds  of  apparatus.  From  the  preceding  table  the  following  average 
prices  per  pound  may  be  deduced : 

Average  values  of  products  taken  in  different  forms  of  apparatus. 


Means  of  capture 

* 

Seines 

Gill  nets 

Pound  nets 

Fyke  nets 

S&im  nets  and  cast  nets 

Pots 

Lines 

Tongs 

Minor  apparatus 

Total 


Price  per 
pound. 


Cents, 
1.56 
3.89 
1.50 
3.58 
4.75 
6.01 
3.39 
3.11 
10.49 


2.34 


In  Table  5  the  values  of  the  fisheries  for  the  different  classes  of  products  are 
given  for  each  State.  The  general  food-fish  fisheries,  valued  at  $1,219,556,  greatly 
outrank  the  combined  yield  of  all  the  other  fisheries  and  surpass  by  nearly  $1,000,000 
the  value  of  the  next  prominent  branch — the  molluscan  fisheries.  The  taking  of 
shrimps  and  crabs  ranks  third  in  importance,  followed  by  the  reptilian,  menhaden,  and 
mammalian  fisheries,  the  two  last  named  existing  in  only  one  State. 

5. — Table  showing  the  values  of  the  different  fisheries  of  the  South  Atlantic  States  in  1890. 


Fisheries. 


General  food-fish. 

Menhaden 

Mammalian 

Reptilian 

Crustacean 

MoUuscan 

Total....... 


North  Car- 
olina. 

South  Car- 
olina. 

$150, 690 

Georgia. 

Florida. 

Total. 

$806, 309 

16, 171 

4,398 

6,714 

6,620 

188,457 

$66,495 

$196,062 

$1, 219, 556 

16, 171 

4,398 

29,063 

36,835 

267, 681 

8,376 
20, 332 
23,204 

9,107 

7,141 

40,820 

5,866 

2,742 

15,200 

1,027,669 

202,602 

123,563 

219,870 

1,573,704 

About  five-ninths  of  the  money  accruing  from  the  fisheries  of  this  region  represent 
fresh-water  products.  The  fresh-water  fisheries  of  North  Carolina  and  Florida  are 
considerably  more  important  than  those  prosecuted  in  saltwater.  The  relative  extent 
of  the  river  and  other  fresh- water  fisheries  of  the  South  Atlantic  States  is  probably 
greater  than  in  any  other  coast  section  and  constitutes  one  of  the  principal  features 
of  the  industry.  From  the  following  table  it  will  be  seen  that  in  1890  the  salt-water 
products  had  a  value  of  $740,539  and  the  fresh- water  were  worth  $833,165. 

6. — Value  of  the  products  of  the  salt-water  and  fresh-water  fisheries  of  the  South  Atlantic  States  in  1S90. 


States. 


North  Carolina. 
South  Caroliua. 

Georgia 

Florida 


Total. 


Salt-water 
fisheries. 


$453, 044 

137, 530 

80,2t2 

68, 823 

740,  539 


Fresh- 

water 

fisheries. 


Total. 


$573, 725 

65,  072 

43,  321 

151,047 

$1,027,669 
202,  602 
123,  563 
219,  870 

833, 105 

1, 573, 704 
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COMPARISONS  BETWEEN  1880  AND  1890. 

Data  are  available  for  au  interesting  and  important  comparison  between  the 
present  extent  of  the  fisheries  of  the  South  Atlantic  States  and  their  condition  in 
1880.  The  exhibition  of  the  changes  which  have  occurred  during  this  decade,  as  given 
in  the  following  tables,  constitutes  one  of  the  most  valuable  uses  which  the  statistics 
subserve. 

From  Table  7  it  will  be  observed  that  there  has  been  a  marked  increase  in  the 
number  of  persons  engaged  in  the  industry,  the  advance  being  participated  in  by  every 
State.  The  number  of  tisherinen  increased  5,800,  the  number  of  shoresmen  wa«  aug- 
mented by  2,(555,  and  the  total  increase  in  the  fishing  population  was  8,455,  or  more 
than  100  per  (!ent.  The  order  of  rank  of  the  States  as  regards  their  numerical  increase 
was  North  Carolina,  South  Carolina,  Florida,  and  Georgia.  The  ratio  of  increase  was 
greatest  in  Florida,  after  which  came  South  Carolina,  North  Carolina,  and  Ceorgia. 

A  comparative  statement  of  the  vcissels,  boats,  and  apparatus  used  in  1880  and 
1890  is  given  in  Table  8.  An  increase  in  the  invested  capital,  amounting  to  $993,126, 
is  seen  to  have  taken  place  in  all  the  States.  The  increase  is  in  the  number  and 
value  of  vessels,  boats,  and  ahnost  every  form  of  apparatus,  but  is  especially  marked 
in  the  items  of  boats,  pound  nets,  gill  nets,  and  shore  property  and  cash  capital.  The 
largest  advance  is  in  North  Carolina,  where  the  fishery  investment  was  $737,427  more 
in  1890  than  in  1880;  the  percentage  of  increase,  however,  was  greatest  in  Florida. 

The  value  of  the  fisheries  in  1890  exceeded  by  $317,120  that  of  1880.  The  increase 
was  largest  in  North  Carolina,  where  it  aggregated  $181,974,  and  was  smallest  in 
Georgia,  whercf  it  amounted  to  only  $3,570;  while  in  South  Carolina  there  was  a 
decrease  of  $9,880.  The  advance  was  relatively  greatest  in  Florida,  being  $141,462, 
or  over  180  per  cent.  Among  fish,  every  important  species,  except  sturgeon,  has  an 
increased  value,  considering  the  entire  region,  although  in  North  Carolina  the  shad 
shows  a  decrease,  owing  to  a  reduction  in  the  average  price,  the  quantity  taken  being 
much  larger  than  in  1880.  The  incirease  in  the  value  of  the  fish  caught  was  $185,479, 
of  which  $102,325  represented  shad.  The  sturgeon  fishery  declined  $45,725.  Next 
to  fish,  the  largest  advance  has  becm  in  inollusks,  especially  oysters.  The  increase  in 
oysters  in  the  ten  years  intervening  between  the  two  investigations  was  $134,141, 
although  the  net  increase  in  inollusks  was  only  $120,820,  oNving  to  a  decline  in  the 
clam  fishery.  The  value  of  the  reptiles  taken  in  the  fisheries  of  this  region  appears 
to  have  increased  $14,413,  although  the  result  of  the  terrapin  fishery  in  North  Caro- 
lina in  1890  was  $6,100  less  than  in  1880.  A  decrease  in  the  catch  of  crustaceans 
aggregating  $13,990  is  to  be  obs(».^V(^d,  depending  on  a  falling  ott*  in  the  shrimp  fishery 
of  South  Carolina.  The  entire  value  of  the  porpoise  fishery  in  1890  is  a  gain  over 
1880,  in  which  year  no  porpoises  were  taken.  The  dcbiils  of  the  changes  in  the  fish- 
eries of  the  several  States  during  the  decade  are  brought  out  in  Table  9. 
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7. — Comparative  niatement  of  the  number  of  persons  engaged  in  the  fisheries  of  the  South  Atlantic  States 

in  1880  and  1890, 


.StOtMI. 


North  Carolina 

H<iiit  h  (/'arolina 

<i<^rri(ia 

F»ori3a 

Total 


FUhermen. 


IHW).   ,    18W).     Inrreane. 


4.72» 
9A4 
809 
ri48 


7,478 
2,577 
1.421 
1,174 


6,860 


12.050 


2,749 

1,613 

612 

826 


5,800 


ShoremneD. 


1880.        1800.     Increane. 


645 
41 
90 
20 


2,796 
124 
201 
230 


696       3,351 


2, 251 

83 

111 

210 


2,655 


ToUl. 


1880. 


5,274 

1.005 

899 

368 


1890. 


10,274 
2,  701 
1,622 
1,404 


IncreaAe. 


Xunilxrr.    Per  cent, 
t 


7,546     16,001 


5,000 

1.606 

723 

1,036 


94.80 
168.76 

80.42 
281.  52 


8,455         112.05 


8, — Comparative  statement  of  the  vessels,  boats ,  apparatus ,  and  property  employed  in  the  fisheries  of  the 

South  Atlantic  States  in  1880  and  1890, 


North  (/arolina 
Houtli  (Carolina 

Ucorjria 

FlorMa 


ToUl 


HUteH. 


Veaaela. 


Boats. 


Number. 


1880. 


95 

22 

1 


118 


1890. 


128 

15 

23 

3 


Value. 

1880.        1890. 


$39,000 

16,000 

450 


169 


64,450 


$83,  550 

24, 800 

21, 025 

1,750 


Number. 
1880.    I    1800. 


2,714 
501 

M5 


Value. 


Number. 


1880. 


1890. 


1880. 


3. 862   $123, 175   $188, 376 
1,227  \      9,790  I     31,804 


788 
716 


16, 425 
12,950 


9,766 

29,858 


131,125  ,     3,888  I     6,593     161,340  i  250,803 


835 
44 
17 
16 


912 


1890. 


1.273 

74 

51 

359 


Seines. 

Value. 
1880.        1890. 


1,757 


$95,982  $99,649 
2, 725       4, 008 
800       2,052 
1,060  I     7,480 


100,567    113,189 


Pouuil  nets. 


Numlwr. 


1880. 


North  Oarolina  ...     117 

Houth  Caroling 

Oeoriria ! 

Florida I 


1800. 


960 


Value. 
1880.    I    1890. 


Gill  nets. 


Number. 


1880. 


$30,800 


1800. 


Value. 


1880. 


5 
5 


ToUl 117  I    960 


30,800  I  82,214 


1890. 


Value  of  other 

apparatus  and 

outilt. 


1880. 


$80,394     18,796  ]  90,980  $43,290  $154,582  $55,364 

66  {  1. 380       3. 415       13,  958     19, 845 

1.250          2511  398:    9,120  1      7, 957  i    8.525 

670           172  I  468     11.915       27,730  |    5.129 


1890. 


Shore  and  cash 
property. 


1880. 


1890. 


$27, 132  $118, 950  $610, 306 
8,667  15,500  |  44,525 
9,021  j  44,450  123,360 


2,198  I  12,500 


72.  519 


19,285  93,226  j  67.740  204,227  88.863  47,018  ,  191,400  |  850,710 

II'! 


States. 


North  (Carolina 
South  Carolina 
iSeortfia 


Total  investment. 


1880. 


Increase. 


1890. 


FUirida 


Idi 


Total 


$506,561     $1,243,988 
66, 275  127, 762 

78,770  ,        174.481 
43,554  142,105 


695, 160       1. 688, 286 


Amount. 

$737. 427 
61, 487 
95,661 
98,551 

993.126 


Per  cent. 


145. 57 

92.78 

121. 44 

226.27 


142.86 
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9. — Comparative  statement  of  the  values  of  the  principal  products  of  the  fisheries  of  the  South  Atlantic  States 

in  1880  and  18'.)0. 


ProductH. 


Fish : 

AlewivoB ... 

BllH'ftHh  ... 

Mulht 

Shad 

Sturgeon  .. 
Othirs 


Total 


Reptiles : 

Terrapins. 
Turtles*  . . 


ToUl. 

Cru8taceaxiA : 
SIirimpH  . 
Crabs 


ToUl 

MoIluRks : 
Oysters . 
clams  .. 
Scallops 

Total 


Mammals : 
Porpoises. 


Grand  total. 


l*roductii. 


Total 


Reptiles : 
Terrapins 
Turtles* 

ToUl 

CniNta<'eanit 
Shrimps 
Craba... 


I 


Total  . . 

MollunkH: 
OvsU'rs. .. 

( 'lams 

Si'allops  .. 


Total . . . 

Mammals : 

PoriMiises. . 


North  Carolina. 


South  ('uroliua. 


1880. 


$142,  784 
12,000 
80.  r>oo 

3L>9.  569 
25,-550 
18. 094 

145,  823 


754,  320 


10,850 


1800. 


$164,636 

33,  603 

97.  408 

306.  Ol.'i 

48.856 

4.407 

167. 4U5 

822. 480 


4,690 
1,024 


Increase  or 
decrease. 


+$21,852 
+  21.603 
-H   16,908 

—  2:i,  554 
-f  2.3.306 

—  13.627 
-I-  21,672 


1H80. 


1890. 


,  Increase  or 
j  decrease. 


$9,000 
4.000 
7.210 
12,432 
10,  300 
15,675 
90,365 


$740 

-$8,260 

3,060 

—      940 

9.405 

f  2,195 

41, 187 

+28,756 

3.604 

—  6,696 

5,830 

—  9,845 

86,864 

—  3,501 

10,  850 


5,714 


4.500  j 
450 


5.  435 
1.185 


4,95U  i 


6.  620 


+  68,  160 

—    6.160 
,     +     1,024 

5,136 

1 

+ 

935 
735 

+ 

1.670 

148, 982 


150,690 


1,950 


1.960 


37,500 
760 


38,250 


60,000 
15, 575 


175, 567 

12.090 

800 


+  115.567 
—    3,485 

+        800  ' 


20,000 
3,300 


75, 575 


188,457       +112,882 


23.300 


4,398       +    4,398 


845,695  I     1.027,669       +181,974 


212,482 


8,376 


8,376 


18,  592 
1.740 


20,332 


23,204 


23,204 


202.602 


+  1,708 


+  6,426 


+  6,426 


—18,908 
+      990 


—17, 918 


+  3.204 
—  3,300 


—    .    96 


—  9.880 


Georgia. 


Florida. 


Fish : 

Alewives . . 
Bluetlsh  . . . 

Mullet 

Shad 

S<iu('toague 
Sturgeon  . . 
Others 


1880. 


$3,750 
100 

4.  10<) 
17.941 

2,280 
24.780 
24. 617 


1890. 


$580 


2.381 

.30,  918 

7.911 

1,937 

22,  768 


Increase 

or 
decrease,  i 


— $3. 170 

—  100 

—  1.719 
+  12,977 

\-   5,631 
—22, 843 

—  1,849 


1880. 


$200  ! 
500  I 
20. 787 
20.  l.{6 
2.  225  ! 

150 
25, 380 


I    Increase 
1890.     I  or  I 

,    de<>rease.  ' 


77, 568  1 

66  495 

—11  073 

69  378 

1 

s 1.650 

9, 107  1 

+  7,457 

200 

"'"'■ 

1.650 

9.  107  ' 

+  7,457 

200 

t 



■-  -  -  — 

$150 

255 

24, 441 

104.  2a3 

7,895 

740 

58,298 


—  $50 
245 
4-  3,654 
+  84.  147 
+  5, 670 
\  590 
+  32,918 


1880. 


«155, 734 

16,600 

112.597 

380,  078 

40,355 

58,699 

286, 185 


ToUl 
1890. 


$166, 106 

36, 918 

133. 635 

482,  403 

68,266 

12.974 

335,  425 


Increase  < 

or 
decrease. 


+$10,372 
+  20,318 
+  21,038 
+  102.325 
+  27.911 
—  45, 725 
+  49,240 


196, 062  I     + 126, 684  :  1 ,050. 248      1 .  235, 727  !  +185, 479 


-I-- 


1,425       +     1.22.'; 
4.441        +     4.441  ' 


4,000 
125 

4.  12.'> 


5. 866         j      5. 666 


14,650 


14.650 


23.598     +8,948 
5,  465     +    5, 465 


29,063     +  14,413 


6.  081 
1.060 


+  2.081 
+       935 


3.  500 


2,557  I     - 
185        + 


943 

185 


7.141  +  3,016 


3,500 


.35,  (HK)  .       40,520 
1.6,^?0  300 


+  5,520  ! 
-  1, 350  ' 


5.000 
330 


36.650         40.820         +  4,  170 


2, 742       —        758 


$49,  500 
1,325 

50,  825 


$32,665  ,  —$16,835 
4, 170  I  +    2, 845 


14.850 
350 


5.330  I       15.200 


+     9,850 
+  20 


120. 000 
20,855 


36.  K\h 


254, 141 

12.740 

800 


+     9, 870  ;       140, 855  !      267.  681 


—  13,990 


+134, 141 
—  8,115 
+        800 


+126.826 


4.398     +    4,398 


Grand  total...      119.993       123,563         +3.570,      78,408'     219.870       +141,462     1,256,578     1.573,704     +317,126 


Not  reported  in  1880,  although  probably  taken.    The  comparison  of  the  reptile  catch  i«  therefore  unaatisfactory. 
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II.— FISHERIES  OF  NORTH  CAROLINA. 

GEOOBAPHIOAL  FEATURES  OF  THE  COAST. 

The  coast  of  North  Carolina,  foUowiug  the  outer  shores,  is  only  about  300  miles 
long,  but  if  the  sounds,  estuaries,  and  other  indentations  are  considered,  the  length 
is  nearly  1,500  miles,  along  the  entire  extent  of  which  the  prosecution  of  commercial 
fishing  is  made  possible  by  the  configuration  of  the  shores  and  the  adjoining  bottom  ; 
the  absence  of  high  or  rocky  shores  and  the  preponderance  of  low,  sandy  stretches 
and  shallow  water  areas  permitting  the  employment  of  pound  nets,  seines,  and  gill 
nets  under  the  most  favorable  circumstances. 

The  characteristic  physical  features  of  the  coastal  regions  of  North  Carolina  are 
(1)  the  low,  narrow,  sandy  islands  and  peninsulas  which  skirt  nearly  the  whole  ocean 
front  of  the  State,  between  which  and  the  mainland  are  (2)  numerous  sounds,  some  of 
large  size,  which  are  the  principal  fishing-grounds,  while  (3)  the  mainland  is  very 
irregular  in  outline  and  is  intersected  by  a  number  of  large  and  small  streams,  the 
most  important  of  which  are  the  Pasquotank,  Chowan,  Roanoke,  Alligator,  Pamlico, 
Neuse,  and  Cape  Fear  rivers. 

The  principal  cities  and  towns  on  the  coast,  bays,  and  rivers  are  Elizabeth  City, 
Hertford,  Bdenton,  Plymouth,  Columbia,  Manteo,  Washington,  Newbern,  Kinstx)n, 
Beaufort,  Morehead  City,  and  Wilmington,  which  are  also  the  chief  fishing  centers  of 
the  State. 

FISHING-GROUNDS. 

The  principal  fishing-grounds  of  the  State  are  the  sounds  and  the  lower  courses 
of  the  streams  emptying  into  them.  Fishing  in  the  upper  courses  of  the  rivers  is 
usually  of  a  non-commercial  nature  and  is  unimportant.  There  is  also  at  certain 
points  along  the  coast  a  limited  fishery  in  the  ocean  for  typically  salt-water  fish.  The 
principal  sounds  of  North  Carolina  are  Currituck,  Albemarle,  Croatan,  Eoanoke, 
Pamlico,  Core  and  Bogue,  each  of  which  deserves  special  notice. 

Currituck  Sound. — This  is  the  most  northern  sound  in  the  State.  It  runs  parallel 
with  the  coast  and  extends  from  the  Virginia  State  line  to  the  eastern  end  of  Albe- 
marle Sound,  with  which  it  merges.  It  is  40  miles  in  length  and  from  3  to  4  miles  in 
width.  For  a  body  of  water  of  such  size  the  depth  is  extremely  shallow,  in  no  place 
being  more  than  9  feet.  Except  during  periods  of  dry  weather  the  water  is  fresh, 
although  at  one  time  it  communicated  freely  with  the  ocean  by  means  of  Caff'ey  Inlet, 
which  was  closed  in  the  year  1800.  Prior  to  this  time  the  sound  contained  marine 
fish,  but  at  present  only  fresh-water  and  anadromous  fishes  are  found  in  it.  Black 
bass  (locally  called  chub)  and  white  perch  are  very  abundant,  and  at  the  proper  season 
striped  bass  and  herring  enter  the  sound  in  considerable  numbers.  The  catch  of  black 
bass  is  probably  greater  than  in  any  other  part  of  the  State,  if  not  the  largest  in  the 
country.  The  region  is  annually  visited  by  enormous  numbers  of  wild  fowl,  and  is 
one  of  the  most  noted  hunting  resorts  on  the  Athintic  coast.  The  only  settlement  of 
note  on  the  sound  is  Currituck,  situated  near  its  head. 
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Albemarle  Sound  and  tributaries. — This  sound  has  the  distinction  of  being  the 
largest  coastal  body  of  Iresh  wati^r  in  the  world.  Its  extreme  length  from  east  to 
west  is  60  miles,  and  its  maximum  width  is  15  miles,  the  average  being  6  or  8  miles ^ 
it  therefore  contains  about  450  square  miles.  The  water  is  normally  quite  fresh,  but 
during  periods  of  exc.essively  dry  weather  it  becomes  salt  or  brackish,  especially  at 
its  eastern  end,  where  it  drains  into  Roanoke  and  Croatan  sounds.  Of  all  the  North 
Carolina  sounds  this  is  the  most  important  from  a  fishery  standpoint;  and  it  is 
probable  that  there  are  few  bodies  of  water  of  similar  size  in  the  world  having  more 
extensive  fisheries.  The  importance  is  due  to  the  fact  that  (1)  the  region  is  annually 
visited  by  enormous  bodies  of  shad,  ale  wives,  striped  bass,  and  other  desirable 
economic  species,  and  (2)  the  natural  conditions  permit  the  employment  of  seines, 
p<mnd  nets,  gill  nets,  and  other  devices  in  almost  limitless  numbers.  It  is  especially 
remarkable  for  its  level  bottom  and  uniform  depth  of  water,  and  the  absence  of  strong 
currents  and  tides,  except  those  of  infrequent  occurrence  resulting  from  gales.  Eight 
rivers  enter  the  sound,  four  on  the  north,  two  on  the  west,  and  two  on  the  south,  in 
nearly  all  of  which  more  or  less  extensive  fisheries  are  carried  on.-  The  Chowan  and 
Koanoke  rivers,  which  fiow  Into  the  western  end  of  the  sound,  are  among  the  longest 
and  most  important  in  the  State,  and  have  large  fisheries  in  the  portion  adjacent  to 
their  mouths.  The  North,  Pasquotank,  Little,  and  Perquimans  rivers  on  the  north 
and  the  Scuppernong  and  Alligator  rivers  on  the  south  are  short,  wide  streams,  the 
most  important,  as  regards  fisheries,  being  the  Pasquotank  and  Alligator. 

Roanoke  and  Croatan  sounds. — ^These  lie  to  the  south  of  the  eastern  end  of  Albe- 
marle Sound  and  extend  parallel  with  the  coast;  they  are  separated  by  Boauoke 
Island.  Koanoke  Sound  Hes  to  the  east  of  the  island,  and  is  8  miles  long  and  1^  to  2 
miles  wide.  It  is  very  shallow  throughout  its  length,  except  in  a  narrow  channel 
which  skirts  the  shore  of  the  island.  Croatan  Sound  has  the  same  length  as  Boauoke 
Sound,  but  is  2  to  4  miles  wide  and  is  much  deeper.  Most  of  the  drainage  from  Albe- 
marle Sound  passes  through  it.  The  combined  area  of  these  bodies  of  water  is  about 
75  miles.  Important  gill-net  and  other  fisheries  are  prosecuted  in  these  sounds.  The 
southern  extremities  contain  small  deposits  of  native  oysters,  and  the  area  probably 
suitable  for  oyster  culture  and  planting  is  about  9,000  acres. 

Pamlico  Sound  and  tributaries. — With  the  exception  of  Long  Island  Sound,  this 
is  the  largest  sound  on  the  Atlantic  coast  of  the  United  States.  It  is  about  76  miles 
long  and  from  10  to  30  miles  wide,  the  area  being  about  1,8(50  square  miles.  On  the 
north  it  communicates  with  Albemarle  Sound  through  Koanoke  and  Croatan  sounds, 
and  much  of  the  water  of  Albemarle  Sound  finds  entrance  into  the  ocean  through 
it;  on  the  south  it  joins  Core  Sound.  The  general  depth  is  15  to  20  feet.  The  sound 
is  separated  from  the  sea  by  long,  narrow  strips  of  sandy  land,  called  the  ^'  Banks," 
through  which  the  water  of  the  sound  finds  exit  at  New,  Hatteras,  and  Ocracoke 
inlets.  The  laud  known  as  the  "  Banks"  consists  chiefly  of  low,  desohite,  barren  sand 
hills,  with  occasional  patches  of  scrubby  vegetation.  The  inhabitants  now  depend 
for  their  livelihood  almost  entirely  on  fishing,  oystering,  and  clamming,  although  in 
earlier  times  the  region  was  the  home  of  a  class  who  made  their  living  from  the  wrecks 
which  were  numerous  on  this  coast.  Two  important  rivers,  the  Pamlico  and  the 
Neuse,  enter  the  sound  from  the  west,  their  mouths  being  broad  estuaries  in  which 
considerable  fishing  is  done. 
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Pamlico  Sound  contains  a  ^reat  wealth  of  both  freshwater  and  salt-water  fish. 
The  large  bodies  of  anadrouious  fish,  which  oex;ur  in  the  sounds  to  the  north,  all  pass 
through  Pamlico  Sound.  The  salinity  of  the  water  permits  the  entrance  of  menhaden, 
squeteague,  spots,  mullet,  sheepshead,  whiting,  hogfish,  bluefish,  etc.,  in  large  numbers. 
Extensive  areas  are  covered  with  a  natural  growth  of  oysters,  which  have  recently 
attained  marked  prominence  and  are  now,  next  to  shad,  the  most  valuable  fishery 
product  of  the  State.  The  possibilities  of  the  waters  of  the  sound  and  its  tributaries 
for  oyster-culture  are  believed  to  be  very  great.  LieuL  Francis  Winslow  found,  as 
the  result  of  careful  surveys,  that  the  area  of  the  natural  oyster  beds  was  7,400  acres, 
and  the  area  of  the  bottom  that  is  probably  suitable  for  planting  is  620,206  acres,  while 
the  possible  ground  available  for  the  purpose  is  718,868  acres. 

Core  and  Bogue  sounds. — Communicating  with  Pamlico  Sound  on  the  north,  and  ex- 
tending first  in  a  southwesterly  and  then  in  a  westerly  direction,  is  a  long  and  narrow 
body  of  water  about  50  miles  in  length  and  from  1  to  6  niiles  in  width,  known  as  Core 
and  Bogue  sounds.  Their  area  is  about  165  square  miles.  These  communicate  with 
the  ocean  through  Beaufort,  Bear,  and  Bogue  inlets.  The  water  is  very  shoal,  vary- 
ing from  1  to  10  feet,  and  not  averaging  more  than  4  or  5.  The  people  living  on  the 
shore  of  these  sounds  are  very  generally  dependent  on  the  water  for  a  ]ivelihood,  and 
the  fisheries  carried  on  are  very  extensive.  The  principal  species  taken  are  mullet, 
squeteague,  bluefish,  spot,  hogfish,  Spanish  mackerel,  and  whiting.  The  catch  of  the 
two  first-named  fish  in  Core  Sound  is  larger  than  in  any  other  body  of  water  on  the 
Atlantic  coast. 

About  2,800  acres  of  bottom  in  these  sounds  are  covered  with  native  oysters,  and, 
according  to  Lieut.  Winslow,  68,300  acres  are  probably  suitable  for  oyster-planting. 

Other  sounds  and  rivers, — South  of  Bogue  Sound  the  coast  is  fringed  with  five  small, 
shallow  sounds,  known  as  Stump,  Topsail,  Middle,  Masonboro,  and  Myrtle  sounds. 
These  have  but  little  bearing  on  the  fisheries  at  present  and  are  chiefiy  important 
because  of  the  possibilities  they  have  for  oyster  production  and  cultivation.  White 
Oak  and  New  rivers,  the  only  streams  of  importance  between  Beaufort  Entrance  and 
the  Cape  Fear  River,  also  have  natural  oyster  beds.  New  River  is  said  to  contain  some 
of  the  finest  oyster-ground  in  the  world,  although  the  absence  of  shipping  facilities 
has,  untQ  recently,  retarded  the  development  of  this  important  resource. 

Ocean  fishing-grounds. — Fishing  in  the  ocean  is  prosecuted  with  gill  nets  and  seines 
at  many  places  along  the  coast,  but  is  espetdally  important  on  the  shore  between 
Cape  Hatteras  and  Currituck  Sound,  where  the  winter  fishery  for  bluefish  has  become 
famous.  The  other  species  taken  in  greatest  numbers  are  trout,  spot,  mullet,  drum, 
whiting,  Spanish  mackerel,  and  sheepshead.  In  the  vicinity  of  Wibnington,  consider- 
able line-fishing  is  done  at  times  on  the  blackfish  banks  located  several  miles  offshore, 
sea  bass,  grunts,  and  pigfish  being  the  species  taken.  The  shore  between  Cape 
Hatteras  and  Bogue  Inlet  has  a  number  of  seine  fisheries  for  porpoises,  which  congre- 
gate in  this  region  in  large  numbers  during  the  colder  mouths. 

IMPORTANCE   OF  THE   FISHERIES. 

The  fishing  industry  of  North  Carolina  ranks  as  one  of  the  most  important  busi- 
ness enterprises  of  the  State,  and  in  the  coastal  regions  is  no  doubt  of  greater  value 
than  any  other  single  branch  of  trade.  There  are  few  States  having  so  large  a  popu- 
lation so  entirely  dependent  on  the  fisheries  for  a  livelihood,  and  there  are  few  sections 
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in  which  the  general  facilities  for  prosecutiu*:^  the  industry  are  more  favorable.  The 
fisheries,  theiefore,  possess  a  <i:reat  economic  interest  to  the  State  and  indirectly  to  the 
country  at  lar<?e;  and  a  proper  knowledge  of  the  extent,  condition,  and  needs  of  the 
industry  becomes  of  considerable  importance  to  the  citizens  of  the  commonwealth. 

In  1880  North  Carolina  occupied  the  tenth  rank  among  the  coast  States,  this  posi- 
tion being  determined  by  the  value  of  the  products.  In  1888,  owing  chiefly  to  a  large 
decrease  in  the  mullet  fishery,  the  State  had  fallen  to  the  thirteenth  position,  being 
surpassed  by  3Iassachusetts,  California,  New  .lersey,  Maryland,  New  York,  Virginia, 
Maine,  Connecticut,  Oregon,  Washington,  Rhode  Island,  and  Florida.  At  the  pres- 
ent time,  owing  to  an  almost  phenomenal  development  of  the  oyster  industry,  the  State 
occupies  a  place  considerably  in  advance  of  that  held  in  1888,  and  probably  ranks 
after  Connecticut  in  the  list  before  given.  There  is  little  reason  to  doubt  that  the 
increased  attention  recently  devoted  to  oyster  production  and  cultivation  will  soon 
give  North  Carolina  higher  rank  and  greater  prestige  as  a  fishing  State. 

GENERAL   STATISTICS. 

The  statistical  data  herewith  presented  cover  the  entire  commercial  fishery  inter- 
ests of  the  State,  including  the  river  basins.  From  the  three  general  tables  which 
follow  a  (».lear  conception  may  be  gained  of  the  condition  and  extent  of  the  fisheries 
as  they  existed  in  1889  and  1890. 

The  prominent  features  of  the  first  table,  showing  the  number  of  persons  employed 
in  the  industry,  are  (1)  the  small  proportion  of  vessel  fishermen  and  the  large  num- 
ber of  shore  and  boat  fishermen,  the  disparity  being  greater  than  in  almost  any  other 
coast  State;  and  (2)  the  substantial  increase  in  the  number  of  fishery  employes  in 
1890  as  compared  with  the  previous  year,  the  advance  being  especially  marked  in  the 
shoresmen,  the  reasons  for  wliicih  will  be  brought  out  elsewhere.  The  total  fishing 
population,  numbering  10,274  in  1890,  is  much  larger  tiian  that  of  any  State,  except 
Maryland,  Massachusetts,  Maine,  Virginia,  and  New  Jersey. 

The  capital  invested  in  the  fishing  industry  was  89l>S,60()  in  1889  and  $1,243,988 
in  1890.  This  increase  was  chiefly  due  to  the  greater  amount  of  shore  property  and 
cash  capital  employed.  In  1890  the  value  of  vessels  and  their  outfits  was  8101,029; 
of  boats,  pile-drivers,  and  steam  flats,  $188,:n5;  of  apparatus  of  capture,  $344,278; 
of  shore  property  and  working  capital,  $010,306.  The*,  minor  factors  in  the  investment 
are  brought  out  in  the  second  table  of  the  series. 

In  the  third  table  the  quantities  and  values  of  each  of  the  important  objects  of 
capture  are  shown  for  1889  and  1890.  It  is  seen  that  in  1889  45,545,043  pounds  of 
fishery  products  were  taken,  which  yielded  the  fishermen  $950,427,  and  in  the  foUow- 
ingyear  51,799,142  pounds  were  taken,  with  a  value  of  §1,027,009.  The  most  import- 
ant single  product  of  the  North  Carolina  fisheries  is  the  shad,  the  value  of  which  in 
1890  was  $.*K)0,015 ;  this  sum  was  considerably  in  excess  of  the  selling  price  of  the 
next  important  species,  the  oyster,  which  was  8175,507.  The  alewives  had  a  value  of 
$164,036,  after  which  the  principal  species  were  mullet,  worth  $97,408;  sfjueteague, 
worth  $48,850;  bluefish,  worth  $33,003;  and  striped  bass,  worth  $32,138.  The  other 
prodacts  are  relatively  unimportant. 
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9, — Comparative  statement  of  the  values  of  the  principal  productn  of  the  finheries  of  the  South  Atlantic  States 

in  1880  and  1890. 


Products. 
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MuUtt 

Shad 
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Mammals : 
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Georgia. 


Florida. 


ToUl 


Product*!. 


Fish: 
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1880. 
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or 
de<*rea8e. 
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Reptiles : 

Terrapins. 
Turtles  * . . 


77,5<>8  ,       06.495         —11,073 
1,650  9,107  '       +  7,457 


Total . 

Crustaceans : 
Shrimps  . 
Crabs 
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4.<HH) 
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+       935 
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1890. 

or 

decrease. 

$166, 106 

+$10,372 

36, 918 

+  20,318 

133,  635 

+  21,038 

482, 403 

+102,325 

68,266 

+  27,911 

12,974 

—  45.725 

335,  425 

+  49,240 

196,062  I     +126,684  \  1,050.248     1.23.5.727  |  +185,479 


1,425       +     1,2^''. 
4,  441        +     4, 441 


200 


3.  500  ; 


5,  866       +     5.  666 


2.557  I     — 
185        + 


943 

185 


Total 

Mollusks: 
()ysti»rs. 
clams . . 
Scallops 

Total 


4, 125 


7,141 


+  3,016  ;         3,500 


35,  (KK)  ,       40,520         +  5,520 
1.6.'0  300  I       —  1,350 


36.  e.'iO  40.  820 


+  4.  170 


Mammals : 
Porpoises . 


Grand  total . 


2. 742       —        758 


+     9,850 
+  20 


14,650 


14,650 


$49,  500 
1,325 

50.  825 


120.  000 
20,855 


23,598     +8.948 
5. 465     +     5, 465 


29,063     +  14,413 


$:{2,665  ,  —$16,835 
4, 170     +    2. 845 


+     9,870  ;       140,855 


36.a35  I  —  13,990 


254,141      +134.141 

12.740     —    8,115 

800  I  +        800 


267.681  I  +126,828 


119,993       123,563         +  3,570  !       78,408  |     219.870 


4,398     +     4,398 


+  141,462     1,256.578     1.573.704     +317,126 


*  Not  reported  in  1880,  although  probahly  taken.    The  comparison  of  the  reptile  catch  i«  therefore  unsatisfaotoiy. 
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/.T. — Table  nhowing  bjf  counties  the  number  of  persona  employed  in  the  fisheries  of  North  Carolina 

in  1889  and  1890, 


Connties* 


Currituck 

Camden 

Pasquotank 

Perquimans 

Chowan 

Gates 

Hertford 

Bertie 

Martin 

Washington 

Tyrrell 

Dare 

Hyde 

Beaufort 

Pitt 

Edgecombe 

Pamlico  and  Craven 

Lenoir 

Carteret 

Onslow 

New  Hanover 

Pender 

Duplin 

Sam  pson 

Bninswiok 


Totid 


On  vessels 
fishing. 


1889. 


51 


182 


288 


1890. 


51 


200 


251 


On  vessels 
transporting. 


1889.       1890. 


21 


18 


15 


56 


110 


26 


17 


15 


16 

96 

5 


175 


In  shore  fish- 
eries. 


1889. 


490 

36 

121 

110 

506 

8 

34 

348 

126 

136 

131 

1,348 

143 

96 

46 

103 

883 

27 

933 

504 

274 

HI 

88 

125 

148 


6,887 


1890. 


558 

38 

124 

102 

488 

10 

35 

234 

126 

133 

128 

1,440 

156 

135 

46 

113 

917 

27 

975 

524 

286 

113 

88 

126 

150 


7.052 


On  shore,  in 
factories,  etc. 


1889. 


20 


86 

10 

307 


89 
16 
66 
38 
70 
7 
13 


560 


128 
55 
10 


1,475 


21 


796  I 

8 
309 


71 
10 
67 
28 
72 


607 


614 


122 
55 
10 


2,796 


Total 


1800.   I     1889. 


510 

36 

228 

120 

8:U 

8 

34 
437 
142 
202  I 
169 
1,433  I 
150 
111 

46 

103 

1,474 

27 

1,299 

559 

284 

111 

68 
125 
148 


8,655 


1890. 


579 

38 

946 

110 

814 

10 

35 

305 

142 

200 

156 

1,527 

156 

742 

46 

113 

1,598 

27 

1,393 

579 

301 

113 

68 

126 

150 


10,274 


14, — Table  showing  by  oounHes  the  apparatus  and  capital  employed  in  the  fisheries  of  North  Carolina 

in  1889  and  1890, 


Designation. 

Currituck. 

Camden. 

1889. 

1890. 

1889. 

1890. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

Boats 

306 

191 

9 

7,700 

145 

$11,860 

5,520 

585 

13,550 

230 

1,320 

2,500 

271 

216 

10 

9,250 

420 

$13,790 

5,595 

645 

15,838 

640 

1,515 

2,500 

36 

$4,870 

37 

$4,910 

Apparatus  of  capture: 

Seines - 

Pound  nets  ..................... 

Gill  nets  

2,038 

3,006 

2,060 

3,040 

Pots 

RYiAi«  nrniMrtv  And  AfiCiMiAoridS  • . . . 

1           710 

725 

Cmih  lUknital .. m^. .,.,,,, ,,-,r ,-,■, 

Total    ..............  T ,  T , 

35,565 

40,523 

8,588 

8,675 

Designation. 

Pasqu 

otank. 

Perquimans. 

1) 
No. 

389. 

11 

390. 

11 

389. 

1890. 

Value. 

No. 

Value. 

No. 

Value. 

Na 

Value. 

VfMuiAlA  transTMirtinff . .............. 

9 
99.76 

$2,575 

10 
166.99 

33 

$5,475 

Tnnn&iTf^    ......------- 

i 

Ontflt      

767 
2,493 

960 
2.493 

::::::::l:::::::::!::::::::i:::::: '"! 

RoAts          

33 

33 
1 

2 

86 
1,170 

$1, 761 
50 

2,000 
6.8.'>0 
1,641 

29 
1 

2 

65 
1.210 

$1,538 

Pnninnnn  or  T>il^driv©rft    ......... 

50 

Apparatus  of  capture: 

SAinMi           ..................... 

5 

10 

2,625 

25 

620 

1.700 

3.844 

63 

9,950 

20,100 

5 

10 

2,650 

25 

620 

1,725 

3.957 

63 

41,400 

121,100 

2.000 

Pound  notA 

5,200 

Gill  nets  

1.772 

Skim  nets - 

'  ^hnm  nr<)i>ertieA  and  acceflsories. . 

1,728    

1,050    

1.540 

'  '"'ash  caoital    

850 

Total 

42.112 

177.793 

15,080 

12,950 ; 

1 

V 
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1 L — Tahlv  shoivinff  hy  countivH  the  apparatHH  and  capital  employed  in  North  Carolina  fiMhrrita — Continued. 


Designation. 


Chownn. 

18W).  181K) 

No.     ValiU'.     No. 


(laten. 


Ilert  ford. 


1889. 


1890. 


1889. 


1890. 


I 


VtyiHolH  t  rauHp<»rtini: |        «  $3.  r)(K> 

Ti»nna;:»' 64.  51  

Outtit 718 

Btwts '     131  5.743 

StwHn  liatH 8  8,800 

PonKKinH  or  pih*  drivtTrt 13  750 

ApimratiiH  of  i-aiJture: 

S-int'H 0  19.«X> 

Poiiml  n«'trt I     4fi«  3t{.  305 

(iill  n*'tH 19  275 

Shon»  |»ropt»rt  V  an<l  a<Trs8ori<»H . ' 4:{.  377 

Cash  capital -■ , I9.9<M) 


8 
60. 0« 

"iivV 

8 
14 

8 

I     485 

24 


Total i 130,168 


Vahu*. 
$:{,400 

No. 

Value. 

No. 

Valiio. 
1 

No. 

Vjiluo. 

No. 

ValiM'. 

1 



595 

• 

i 

5.  520 
8,800 

6 

!{i:i30 

i 

$405 

1 

14 

.1(657 

15 

$«76 

825 

18.  8(M) 

37.  7»W< 

325 

42.  875 

1   10,700 

16' 

85 

i.800 

no 

320 

22 

-   •                  -J 
1 

•i.ioo  ' 

95 
440 

5 

H 
100 

7.50  . 
1          840 
135 
410 

5 

9 

110 

775 
950 
143 
426 



1 

1 

12<.>.  608 

1 

2,  .560 

3,  aw 

2.  792 

2,972 

Bortio. 


1)68  ii;nat  ion. 


1889. 


1890. 


Martin. 
1889.  1H90. 


No.      Value.    No. 


BoatH 

St4'ani  tlatH 

PontoonH  or  pil«»-driv«r8 

ApparatUH  of  capture : 

SeineA 

P»un<l  n«t« 

CAW  netrt 

Skim  net* 

Shore  pro]MTt  y  and  a<'ceH8«rie« . 
Cash  capital 


32  .  $1,565 
8  ,    8.600 


25 

8 


Value.     Xo.    Value.      Xo.    Value. 
45         $745  I     45         $735 


$1. 125 
8.600 


10  ;  19,600 
27  i     1,600 


7  I  12,600 
28       1,659 


2.600 


2,600 


W;isliin;;ton. 

1889.  I  1890. 

N^o.       Value.     Xo.      Value. 

37     $2,400         .36     $2,420 


6 


255  ,         6 


250 


19,8.50    16,345 


Totid 


8.000 
59,  215 


5,000 


4  3,000  '        4  3,000 

...j 1     107  8.705  109  8,855 

....' : ' I  471'  771  I  486  793 

30  1    90  I  30      JK)  i  181  ,  952  '  193  1,006 

4,000  ' I     4.(M>0    7.  .5.50    !  7,  .560 

...-,     1,950    1.950    2,000    ,  2,000 


4.5.329  ;  9.385 


9.375  25,633 


25,8g4 


l>e«i>nJiition. 


Tyrrell 
1889.         I 
No.   lvalue. 


Dare. 


1890. 


1K89. 


1890. 


No.     Value. '    Xo.    .  Value.  :    X 


o. 


Value.     No 


Hyde. 
1889.  18JMI. 

Value.    No.    Val»u«. 


Vesaelrt  tranHporting  ... 

Tonnap' 

OutHt 

BoatH 

Steam  tiat» 

Pontmins  or  nile-drivers 
Apparatus  ot  capture: 

Seinert 

Pound  nets 

(Jill  nets 2,850 

Fvke  nets 

Pot«  ' 


I , I  7,  $2,150'  7     $2,125  1 

: '  .55.37    ,  55.:{9    ' 

I I .515  1 395    

.57   $.3,440         .59   $3.6.50  .  1,147      75. 7so  ,   1.184     72.071  98    .$4,130       107    $4,485 

I 1  4       6.600  :  4  I     6.600    

1  120  I         1  ■       120  3  150  '  4  •>25     


1 
102 


.500  '         1   I       500          238      1.3.045  246      13.98.3          91   '  2.026          87  '  1.9(K) 

8.  .560  ,     115      9.  .535           3«        4.4.50  .'>4  I     6. 1H2            4   i       6<M»            H      1,2(KI 

4,  .'i87    .3,2.30      5,  UK)    48,975      7.5.298  .50.  39<J      S.5.  947    2.  2U   '3.047    2,  .570      3,9.55 

1 , 15  .         265  17  289    , 

120  IHO  6.50  075 30  ,         45 

Ton«8,  rakes,  and  forks....! ' | •^"•*       ^'^im  424       2.140,      65  i      3JM)         70  j      420 

I  Minor  apparatus 160    160 , ■ 

I  Shore  proiH-rt  v  and  aiu'eHsories .  i 1.  980  ; 12.  200    .33,  0.50    34,  9S5    |  2.  780    380 

Cash  capital.'. lh-Li^       -^^ ^^^^   i_-:-      12.  5«m)    9..5<»o    2.  oiio    i 

Total ' 19.617    :21.771    ...  .T. .  22.5.  773    235.417    ... 


Beaufort. 


I 


Pitt 


14.973    12,385 

Kdj^ecomlw. 


IVsijjnatiou. 


16  4, 800 

17  ,  2,800 
1,950   2,750 


Boats 

Api»aratus  of  capture : 

S<»ine8 

Pound  nets 

Gill  nets 

Skim  nets 

Pots 25  40 

Shore  property  and  accessories '    9, 430 

Caah  capHal | 16.800 

Total I......!  34.910 


1889. 
No.      Value. 
49     $4,290 


18JH). 


1889. 


1890. 


1889. 


iKfM). 


No.       Value.     No.     Value.     Xo.     Valur.     Xo.       Value 


65     $5,920  ,     35         $.3*>0       34 


21       6,  :K)0 

27       3, 800 

2, 900       4. 060 


o 
3 


200 

:u)o 


4 


$:W9 

200 
400 


87 

3 
4 


$610 

300 
40O 


No.      Value. 
93         $600 


4 
4 


400 
375 


65  95  i 

....    50.905 
....    67,300 


.... 

30 

150 

28*  ' 

i40 

1 

'so'  ' 

400 

85'  " 

"426' 

110 

1,30  '. 
1 . 

139    . 

160 

138,380  ' I     1,150 


1,269    1,849  , 2,045 


F.  C.  B.  1891—19 
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14, —  TahU  showing  by  counties  the  apparatus  and  capital  employed  in  North  Carolina  fisheries — Continued. 


DusiguAtion. 

• 

Pamlico  and  Craven. 

Lenoir.                                      Carteret. 

1 

1889. 

1890. 

1889.         ; 

1 

89 

0. 

— 

1889. 

1890. 

No.       Value. 

No. 

Value. 

No.! 

Value. 

No. 

''aJue. 

No.       Value. 

No. 
41 

Value. 

$27, 375 

9,679' 
HO,  050 

V(^aab1h  fiahinff 

13 
103.47 

$3,175 
"  2,' 456" 

13 
103.47 

$3,175 

1 

34   $24,040 

Tonuaire 

1 

370.  32  ' i427.  25 

Outfit 

2,450 
9,750 

1 

1 

8,677    

15.725  1         42 

VeMselii  transDortinfiT 

5 
185.47 

..i.: 

27 

Tonnage 

. 

316.52  ' I{ 

)75.  78 

Outfit 

595 
9,982 

1 

i 

1,575 
24.177 

2.585 

701      23. 977 

BoatH •- 

407 

9,571 

434 

9           i54 

9           ft54 

704 

Apparatus    of    capture- 
vessel  fisheries : 
Seines 

1 
1 

12       3. 775 

16 
"*72 

416 
5,148 

3,975 

2 

184 

11,120 
11, 779 

Liines 

2 
146 

11.660 
11, 779 

Tonirs      

38 

64 

4,300 

320 

100 

6,650 

7,800 

960 

38 

69 

4,066 

300 

100 

6,900 

6,457 

900 

56 

Apparatus     of    capture- 
shore  fisheries : 
Seines 

9 

450 

9 

450 

427 
5,148 

Gill  nets 

Skim  nets 

Tongs,  rakes,  and  forks 
Shore  property  and  acces- 
sories  ....... 

..... 

585 

1,036 

50,805 
43,700 

680 

1,173 

49,605 
42,700 

33,920 
28,000 

36,620 
34,500 

72 

72 

Cash  canitiftl 

Total 

92.626 

110, 429 

576 

576 

] 

L97, 097 

214,204 

' 

Designation. 

Onslow. 

New  Hi 

Miover. 

1 

1 

Pender. 

18 

89 

1890. 

18 

89. 

1890. 

1889. 

1890. 

No. 

Value. 

No.    1  Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

Vessels  transporting 

..  '  .  ... 

2 

41.18 

$2,200 

Tonnage 

Outfit 

220 
1,286 

1,490 

3,250 

66 

47 

. 

Boats 

285 

37 
629 

$5,355 

2,760 
7,574 

307     $5, 602 
38       2. 775 

65 

31 

130 

20 

$1,166 

1,350 

3,514 

60 

36 

10 

47 

8,940 
2,500 

70 

34 

114 

22 

18 

18 
17 

$290 

810 
555 

18 
1 

18 
15 

1290 

810 
620 

ApparatUH  of  capture : 
Seines 

Gill  nets 

642 

7,060 

Skim  nets 

Lines 

3 

"i95' 

4 
430 

Tonga,  rakes,  and  forks 
Miscellaneous  appara- 
tus   

140 

312 



10 

»       42 

8,940 

Shore  property  and  acces- 
sories   

6,070 
2,700 

6,030 
2,700 

• 

90 

90 

Cash  capital 



2,500 

Total 

24,774 

24,601 

17,623 

20, 051 

1,745 

1,810 



Designation. 

Duplin. 

Sam] 

pson. 

Brunswick. 

1889.                   1890. 

1889. 

1806. 

1889. 

1890. 

No. 

17 
17 

Value.'  No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

15 

15 
9 

Value. 

No. 

Value. 

Boats 

$85 
561 

17 
17 

$85 
561 

81 

28 
25 
18 
45 

$404 

615 
25 
90 

113 
4 

32 

81 

28 
25 
19 
45 

$404 

615 
25 
95 

113 
4 

35 

$378 

1,665 
292 

16 

16 
9 

$396 

1,680 
360 

Apparatus  of  capture: 

Seines 

Gill  nets 

Fvke  nets 

Skim  nets 

Lines 

Shore  property  and  ac<;e8- 
aoriea. ................... 

45 

48 

450 

1 

480 

Total 

691 

694 

....... 

1,283 

1,291 

2,785 

2,916  I 

1 

1 
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tt. — ToMt  "Aoirinij  ftj  c( 


'  Mnllot,rrwb 

Hnllal,  »altt<l 

.  Pen-h,tiTi>b 

Perth,  wtllM 

'  Pike.froh 

Hh«d.fr*i.li 

,  liliiiepahnail,  ull«(l 

sfrBwbflfry  t>a4i,fTtiHh.'. 
.  r^irlpeil  bans,  frvah — .,. 
SlurgpoD,  fiTnh 


AlewlTH.  ftMh 

Cutllih,  fn.' 

Pnrch.  rr«h 

.fi^"h 

iaci.«77 

2.ZM 


1  PoDiidi.  j  Valati 


1  1S9I). 


POUDll*. 

(40.  UD 


4,  OM        97. 1» 

im       4.000 


«  Vi)a>.  'PmiDd«.<Ti 


FMTh.  fresh 

Sh»ii.fre«h 

Shad.ulIrO 


Olharflgh.ftcth... 


lfl.»T5  2.25S.  5M   I 
12.181  4.829.2M     . 

!z!3M      420.' 72a 


Totiil «.2S2,1« 
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If'.—Tahle  thoalng  hi/  roatilUt  iinil  ipenin  thr  gield  of  the  ihore  fisbtriet  of  Xorlh  Carolina — Coiitiniu 


All>wlTM,ultHl.. 

Mullflt.nallMl...   . 

l-iii<:h,  rr»li 

HbiHl,  frMh 

pUihI,  hIImI 

mrliHid  )iua.  tnmli 


crtir.  Ifirtin. 

1>H».  !  IMS.  ISM.  1( 

w.  rmtniln.   VbIub.  roandii.  Value,  Pdud'Ih.,  Value.  Pound 

a  ,   Ml, 000  K.ooo  '^K,o«  j  _WI2  ■M,m  I   *« 

U  l»,IZi  I       ...   , 

7  21.  TW      1,4U1  I 


]   19,  TM   »S(I.  OOO  ' 


'     G.UM  I  l4S.4as  1 


IHhnr  I 


I,  fnwii 


0H7  i 


;  II.V<0  I 


'1? 


i  Z.594         41.2.^ 

T.m  I     m'.if 


AlnwlvM.  ttnh. . . 
AIkwIth,  mIIikI  . 
ltUnkbMi>,ftfiiih.. 
MUnkliMmwllBl, 
miii>fl«h,fW«h.,.. 
niiisHah,  ulUd  , , , . 
DhMiDiil  li«iu,  ftwh 
Cnwkarii,  tmh  ■ 
l:mitk*ni,  Hllod 

Rain.  (Mil 

HnllxChiwIi.... 
Hullnt.aaltMl,., 
I'nnh,  rmta  .... 


l,l>Mh. 
HhMpiilinad,  xnltnl 
HHniih  nuinkt>n>1, 

fTMh 

KMtiliih  DiwIiBnl, 

■nU«d 

BpiiU.frHh 

HpoU,  hIIwI 

MimMianm  frvali . . 
Hqiu4Mi[iii>,  Mitnl 
IHTHImIT)'     bOMl, 


Rt[lpMlb»Mi.(n«li. 
WKpcd  ttau.  Killnl 
IHlMrfl^frMh. 
IMliara*h,wll«l. 


Torntplna.. 

TotUm 

Qnatian*  — 

''j««*" 

ToUI., 


I'nundii. 


lh4iir>i 


.0,744   1,188,400    1 


lO.HOII 


;;S 

880 
151 

a,  900 

fg 

31,723 
2,!MW 

208 

is 

aM,12l 

39,  WB 

a,4on 

S.960 

1.B2& 

*™ 

1.0.11 

41,340 

914 

0,880 

19.100 

OSS 

21.6001 

1,180 

KB 
293 

10.300 
28,200 

» 

12.4S5 

30.880 

395 
993 

Boliaso 

..s 

J.OW 
537.WO 

300 

2.»0 

3.T00 
41),  too 

'2,017.12$ 

T,WW,1M  200,838  ]t,0M70K 


I  KpIk,  (Iwii .  . 
I  IVrrhlVwh... 

'  StHlH<<l  Iwu.Vt' 


.rt. 

I'lHin 

11019 

! 

1890. 

<>n<U,|V.liir. 
8.400  !    8102 

1881 
rouDdM 

9,400 

.       1  _m.. 
v*iii...:pnuDd«.  vaiiiiL 

»li;  '     11,080  '     H39 

IW 

N.HiuU. 
M,l«l 

■ai>.9«i 
a.20ii 

V»lue. 

«.; 

.1.9M 
IK! 

... 

;-. 

.. 

■■-^-j:--^ 

-,.--■■ 

.. 
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15. — TahU  showing  by  countiett  and  species  the  yield  of  the  shore  fisheries  of  North  Carolina — Continued. 


Specii'H. 


Pamlico  and  Craven. 
1H89.  1890. 


PoundH.  Vjilue.   Pounds.  Value 


Alewivos,  frpsh 443,000  $4,202  '    665,490  '$6,  303 

Black  baHs.  fresh 22,700  j  1.  362        21,440     1,  286 

Bluetiah.  fresh \ 

Kluetish,  salted , 

Catfish,  fresh 27,200  !       408  i      25,000  l       375 


17.500  ,       175 


16,000 
9,5o0 


480 
250 


Channel  bass,  fresh. 
Channel  bass,  salte<l 

Croakers,  fresh 

Croakers,  salted 

Flounders,  fresh 

Hogtish,  fresh 

Menhaden,  fresh 

Mullet,  fresh 

Mullet,  salt<'d 

Perch,  fresh 

Pike,  freah 

Ponipano,  fresh 

Sha<l,  fresh    ;    507.500  [29,  000 

Sheepshead,  fresh. . . 
Spanish  mackerel, 

fresh 

Spanish  mackerel, 

salted 

Spots,  fresh 

Spots,  salted 

Squoteague.  fresh . . . 
Squet«ague,  salted . . 
Striped  bass,  fresh. . 

Sturgeon,  ft^sh 

Other  fish,  fresh 

Porpoises 

Terrapins 

Qnahogs 

Scallops 

Oysters 


10,000 


Lenoir. 


Carteret. 


1889. 


1890. 


1889. 


1890. 


I*ounds.  Value.  Pounda  Value. :  Pounds. ;  Value.  Pounds. 


4,000 


$40  I   3.600  :   $36 


160 


343,000  $6,860 
34,000  I    680 


10,200  80 

104,200  I  800 

96,365  1,927 

49,500  1  1,665 


579,200 
43,000 


15,000 
8..')00 


450 
220 


22,000  1.000 
14,250  427 
57.500  <  4.  450 

26.000  I       260 

56.000 1  810 


Total ,1.219,810  42,  824 


594,348  '29,  318       24.500  i  1.  400 


29.988  i   1,574 


20.000 '       900 


14.500 


435 


54.680     4, 234 
25,500        255 


58,872 


840 


1,200 


12 


1,619,330  144, 776  I    29,700  |  1, 452 


1,000 


10 


Species. 


Catfish,  fresh 

Mullet,  salt4'd 

Mullet  roe,  salted. 

Perch,  fresh 

Shad,  fresh 

Suckers,  fresh 

Other  fish,  fresh  . . 

Terrapins , 

Oysters 


Duplin. 


1889. 


Pounds. 


1890. 


34,588     1, 620 
Sampson. 


37,450 
195,000 
373,412 
1,112,000 


5.000 

26.500 

5,500 


999 
245 

7, 468 


109,915 
49,050 


41,400 
201,000 
669,500 


33,220    1,324,100 


Value. 


$13, 572 
8d0 


2.198 
1,656 


400 

1,060 

385 


6,000 

23,000 

6,000 


55,700  !     4. 456         70,500 


1,092 

251 

13. 390 

39,565 


2,000 

107,650 

90.500 


80 
2. 153 
2.  485 


1,600 
124,250 
109,950 


480 
920 
420 

5.355 

64 
2,485 
3,774 


934.500  I  18.670    1,092,500;  21,850 
7,500  '        150  I        6,000  120 


21,600 

is.'oob' 


812 
897 
3,328 


37,000 


72,272  ,    4,  ATI 

1.5.750  700 

2,465,890     76,912 


18,432 

108,152 

18,000 


940 
1.668 
3,360 
6,720 

800 


1.986,250    57,575 


6.183,489  170,909  |6,624,799  |179, 115 

_  I      ^ I 

Brunswick. 


1889. 


1890. 


1889. 


Value.  Pounds. 


1,800 
14,124 

22,800 


$73 
883 
513 


1,500 
12,840 
25,180 


Total 38,724 


Value.  Pounds.'Value.  Pounds 


8, 600       $257 


000 


$61      15,294  866  15,450 

830  I  23,500  2,166  21.400 

566     20,04<»  888  20,550 

1,900  j  45  2,300 


Value.  Pounds.  Value. 


1890. 


Pounds. 


127,500 
825 


$3,576   170,800 


140 


950 


Value. 


94,614 
165 


$220 

920 
1.915  I  24,129  j  1.377  !  26,964  i  1,360 

879  I , 

52 

1,250  ,   460   1.170 
12,600  I   900  12,006 


1,469  39,520  1.457  69.340  4,222  66,700  3,992  166,304  '  6,453  211,889 


450 
900 


7,479 
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tfi. — Table  ihominii  by  oeuntUi  and  tptcim  the  field  of  tke  thore  fliherie*  of  North  Carolina— Continued. 


Doalow. 

Xew  HangiPT. 

P«id.^.                     1 

«1«:1..H. 

1WI>. 

IMO. 

18W. 

i8Ba 

18«t. 

1890,            1 

round*. 

V»lM. 

10 
471 

75S 

1,4711 
1V,«70 

Fomub. 

^u-. 

PouiuLi. 

v.i™>. 

Pnandi 

16.300 

Tnlue. 
MM 

I-Dundu 

13.500 

Vidne. 
H51 

llliinniib,fn<.li 

»» 

»,»M 

u,aso 

n.«i 

44,»I0 

fi.m 

gMlu:;!^"^;.::; 

i»i{     iieoo 

18,800 

300 

u.m, 

251 

ii^Z  IStV  :;::::: 

1B3 
■76 
l,(IIT 

21,100 

M,170 

i,m 

07,1611 

1,B9« 

11.600 

135 

12,760 

433 

S'^b^S^':: 

1B,900 
121,0W 

4Ma 

,S™ 

5.380 

i7:eso 

M 

7.600 
20:000 

000 

ao.001 

50,705 

1,776        57,170 

400 

2,311 

7',bao 

248 

8,500 
16:«I8 

100 

548 

8,200 

'11 

JSfl  1     J>™ 

300 
2,043 

SUM) 

1,«1 

2s,m 

1.110 

8,712 
i;7W 

1.S25 

47:900 

68:580 

iihiio 

*,75« 

104,  HU 

slow 

Hpmlab  mackerel,  ftiiah 

4,1140 

w 

B,tM 
B,H8 

Ts.noD 
e.000 

ios;t47 

24D 

5:904 

^i:^^i»^::-::. 

WS,Tf» 

4.58! 

159,88* 

6.060 

21,600 

TOO 

18,500 

780 

n,Eoo 

1,740 

■■m.m 

735 

16,300 

S14 

14,820 

331 

30.800 
S2,S3a 

1,002 
1.17S 

S6,«I0 
58,410 

1.231 

KSJhXh:;::::: 

n.Doo 
n,iwo 

t!S 

08,700 

i;37ji 

14,150 

283 

U,750 

235 

SoioDO 
9.400 

m;ooo 

5,100 

"mo 

1*4,300 

'IS 

a7:oo9 

5,435 
MBS 
200 

2.830 

l.BOT 

waoo 

350 

1,500 

w.ooo 

17S 

7,000 

360 

7.4B7 

666 

'^'^' 

l,6«,»T8 

(i.iie  i.w«.iujaa.«8s 

M71.22-j4.070 

1.270,771  :45.a82 

256.1W 

11.138 

230,825 

10, 4M 

snotART. 


Aldwlna.ftwh.. 
AlfwlTVa,  nBltcil 

BUokl«M,lT«lh 

Bluk  IMM,  ullni 
BlnnAah.  t«™b . . . 
IUiicH>li,  nltnl . . 

ChknnrI  buna,  ttr 
OhH>nelb*H,«a) 
Cnaken,  IVMh  ■ . 
Cmnkfra,  xallnd  , 

lMa.(mih 

PkHivden.  tn*h , 
BtwlUh,  ftHb  . . . 
H<vn«k.HUnl  .- 
HanhKlHi.ftTSli. 
HnlM.fHoh  .... 
Kullol.»<at«il.... 
Mall.4  m.  mIM 

PMoh,lW«h 

remli. Bxltind  .... 


Shall.  fiv«h 

Shml,  iuill«l 

Shi»p«h™«i,  frwh  .. 
SbaeptbMd  aaltcd. . 


141.400       1.437 


658.417 
24..^M 

S6.781 


'"■    il 

Pniindn. 

YalDC, 

S,JW,07« 

H8,8B5 

Spanlali       nuwkrTel. 

^•h 

8lMDl«h       mKkenl. 

MJtad 

Spau,tnah 

Spots,  aallnl 

9qaM«ifac,  ttmh 

9i)«el««piF,  saltfil 

StrawbHTy  bw*.  ftnl 
SVipadbaaa.ft«b... 
Slrtp«dhaaa,aa]t(id.  . 


Pnunda.    Valne 


l»7.7«l 
151,870 
1,435.405 
3ftl.SZT 
20,725 


3M.8ZT      8.071       S4S,517j    8.898 


30.800'    I.082 


15.300 

<71,tSI 


IT,2W 


6,2SS.«eil   27«,037     S,«7\0M  ?OI.M:t  ' 


Romacllah.... 
ShtS^.'.'.".': 

Cnba I  50,000 

Tnruijni »,750 

TnrtlMi '  ia.»0 

ynaboja    ,  iwtn 
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16. — Table  showing  hy  counties  and  species  the  yield  of  the  vessel  fisheries  of  North  Carolina  in  1889  and  1S90. 


Species. 

Craven.                                            Cart«ret. 

Total. 

1889.           1            1890.                        1880. 

1890. 

1889. 

1890 
Pounds. 

FoiuidH. 

Value.  Pounds.  Value. 

Pounds. 

Value. 

Pounds.  Value. 

Pounds. 

Value. 

Value. 

Bluefish 

i 

8,000       $200 

12,209,400  15,920 

15,000         150 

500           35 

8.000         160 

8.000  !     ft200 

Mt'nIiftiU*!! -  - 

1 

8.558,250 

$11,273 

8,558,250  $11,273  12,209,400 
15.000 

15,920 

150 

35 

180 

Mullet ' ' 

Spanish  mackerel 
Souttteasnie 

1 

i 

500 
8,000 

8,000         160 

8,000  1        160 

Oyatera 

Total 

210,000   $7,500   199.  ."HK)   $7,125 

402,500    13,380  1      473,984   17,597 

612.500  ,  20,880 

673,484 
12,914,384 

24.722 

210, 000  :  7,  500   199, 500  1  7, 125 

8,968,750 

24,813 

12,714,884  :J4.062 

9,178,750 

32,313 

41.187 

The  shad  is  taken  in  every  county  and,  as  is  already  shown,  is  the  most  valuable 
fishery  product  of  the  State.  The  following  table,  giving  the  number  of  shad  caught 
in  each  county  during  the  two  years  covered  by  this  report,  may  prove  instructive. 
The  great  importance  of  the  shad  fisheries  of  Dare  County  is  clearly  brought  out,  the 
catch  there  being  three-sevenths  of  that  of  the  entire  State.  The  yield  in  Pamlico  and 
Craven,  Chowan,  and  Bertie  counties  is  also  large,  amounting  to  more  than  100,000 
fish  in  each. 

17, — Table  showing  the  number  of  shad  taken  in  each  county  in  Xorth  Carolina  in  1889  and  1890. 


Coonties. 


Currituck  .. 

Camden 

Panquotank. 
Penjuimans. 

Chowan 

Gates 

Hertford 

Bertie 

Martin 

WaHhinirton 

Tyrrell 

Dare 

Hyde 

Beaufort 


54,400 
26,600 
34.479 
30.390 

119.126 
4,300 
6,354 

161, 050 
24.000 
73.  822 
28,480 

595,  217 
19,850 
59.  618 


1890. 


70,763 
39.375 
37,830 
27,750 

125. 841 
4.760 
8.150 

106,800 
26,410 
71,105 
32,850 

690.  740 
27,780 
65.050 


Coonties. 


Pitt 

Edgecombe 

Pamlico  and  Craven 

Lenoir 

Carteret 

Onslow 

New  llanover 

Pender 

Duplin 

Sampson 

Brunswick 


Total 


1889. 

1890. 

8,794 

10, 736 

24.046 

20,604 

145,000 

148,000 

7,000 

7,497 

7,571 

5,750 

7.194 

5,543 

43.677 

37,700 

31,783 

20,160 

4,035 

8,210 

6,714 

5,850 

6,894 

6,741 

1, 530, 394 

1,612,504 

THE  FISHERIES  CONSIDERED  WITH  REFERENCE  TO  THE  APPARATUS  USED. 

• 

A  knowledge  of  the  relative  and  actual  eft'ectiveness  of  the  different  forms  of 
apparatus  emi)loyed  in  the  fisheries  is  of  great  practical  advantage  to  the  fishermen, 
and  the  following  comprehensive  table  has  been  prepared  with  special  reference  to 
this  fact.  It  shows,  for  each  county,  the  quantity  and  value  of  each  product  taken 
with  eoAih  kind  of  fishing  device  employed  in  the  fisheries,  and  should  be  examined 
in  connection  with  several  preceding  tables,  in  which  the  number  and  value  of  each 
form  of  apparatus  are  given. 

It  is  seen  that  the  seine  is  the  form  of  apparatus  that  takes  the  largest  quantities 
of  fish  and  yields  the  greatest  money  returns.  In  1889, 15,952,688  pounds  of  fish, 
valued  at  $349,269,  were  caught  in  this  way,  and  in  1890,  17,984,830  pounds,  worth 
$401,036.  The  fish  secured  in  largest  quantities  are  alewives,  of  which  8,177,340 
pounds,  valued  at  $82,031,  were  sold  in  1889,  and  9,152,799  pounds,  worth  $92,374,  in 
1890.  The  shad,  however,  is  a  more  valuable  fish  than  the  alewives  in  the  seine  fish- 
eries, and  in  18d0  was  worth  $98,457,  althougji  the  value  in  1889  was  somewhat  less 


; 
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than  that  of  the  alewives.  Th(*.  other  prominent  fish  taken  in  seines  are  blnefish, 
inu]h*t,  Hqueteague,  black  bjisK,  and  spots,  more  of  which  are  caught  in  seines  than  in 
any  other  form  of  apparatus. 

The  seine  fisheries  of  the  Albemarle  section  are  more  important  than  those  of  any- 
other  part  of  the  State,  and  it  is  probable  that  the  number  of  large  shad  seines  there 
oi>erate.d  is  great<».r  than  elsewhere  in  the  United  States.  The  counties  bordering  on 
the  sound  and  its  tributaries  which  maintain  the  most  valuable  seine  fisheries  are 
Chowan  and  Bertie.  In  that  portion  of  Dare  County  bordering  on  Croatan  Sound 
there  are  also  important  seine  fisheries.  In  Pamlico  Sound,  Beaufort  and  Craven 
counties  have  valuable  fisheries  of  this  kind.  Carteret  County  leads  all  others  in  the 
value  of  its  seine  fisheries,  the  sales  of  fish  in  1890  amounting  to  $86,195;  Dare,  the 
n(»,xt  important  county,  followed  with  $52,111,  after  which  came  Bertie,  Chowan, 
(Jraven,  (3urrituck,  Onslow,  and  Beaufort  counties. 

Next  to  the  seine  the  pound  net  is  the  most  productive  means  of  capture,  although 
the  value  of  the  cjit(;h  is  less  than  that  of  the  gill  nets.  In  1889,  7,066,611  pounds  of 
fish,  vahuHl  at  $111,877,  were  taken,  and  in  1890,  8,282,562  pounds,  worth  $123,606. 
By  far  the  most  important  fish  <;aptured  are  the  alewives,  of  which  6,073,160  pounds 
were  secured  in  1889,  and  7,189,424  pounds  in  1890.  The  next  fish  in  point  of  value 
are  shiid,  striped  bass,  and  perch. 

Few  changes  in  the  fisheries  of  the  State  during  the  past  decade  have  been  more 
remarkable  than  the  large  increase  in  the  number  of  pound  nets.  In  1880  only  117 
•  such  nets  were  set  in  the  State,  while  in  1890  there  were  950.  The  pound  nets  are 
most  numerous  in  the  Albemarle  region,  but  are  also  employed  in  the  other  sounds 
.and  the  rivers  emptying  into  them.  This  form  of  net  was  introduced  into  Albemarle 
Sound  in  1870,  since  whi(5h  time  it  has  exerted  a  marked  influence  on  the  development 
of  the  fisheries  by  supplanting  to  a  greater  or  less  extent  the  older  tyi)es  of  apparatus 
because  of  its  greater  cheapness  and  efficiency. 

Gill  nets  take  somewhat  smaller  quantities  of  fish  than  pound  nets,  but  the  catch 
has  a  greater  value,  owing  chiefly  to  the  large  numbers  of  shad  secured,  which  have  a 
relatively  high  valuation.  Considerably  more  than  half  the  shad  credited  to  the  State 
are  taken  iu  gill  nets,  the  catch  in  1890  being  3,348,577  pounds,  valued  at  $175,388. 
The  yield  of  mullet  and  squeteague  is  also  an  important  item  in  the  gill-net  fishery, 
the  value  of  the  former  in  1890  being  $27,054  and  of  the  latter  $1(5,186.  No  other  spe- 
cies require  special  mention.  Gill  nets  are  most  numerous  in  Dare  County,  in  which 
the  gill-net  cat<5h  is  far  more  valuable  than  in  all  the  remaining  counties  combined, 
this  prominence  being  due  to  the  enormous  quantities  of  shad  taken.  Carteret  and 
Onslow  counties.rank  next  in  importance,  the  principal  part  of  the  cateh  being  marine 
species. 

Of  the  remaining  forms  of  apparatus  used  in  the  capture  of  fish,  lines  ai^e  the 
most  prominent,  although  when  compared  with  seines,  pound  nets,  and  gill  nets  they 
are  insignificant.  Line  fishing  (m  a  cx)mmercial  basis  is  followed  only  in  Onslow,  New 
Hanover,  and  Sampson  counties,  and  the  quantities  of  fish  taken  are  small.  The 
aggregate  catch  in  1890  was  380,375  pounds,  having  a  value  of  $13,003,  the  principal 
species  being  hogfish  and  squeteague. 

Skim  nets  are  used  in  greatest  numbers  on  the  Roanoke  and  Tar  rivers  in  the 
capture  of  shad  and  alewives.  In  1890  247,148  pounds  of  fish,  worth  »^  10,581,  were 
taken  by  this  means.    Eel  pots  are  sparingly  employed  in  four  counties — Currituck, 
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Dare,  Hyde,  and  Beaufort — and  their  use  appears  to  be  increavsing,  especially  in  Dare 
County.     Pots  took  153,415  i)()unds  of  eels  in  1890,  for  which  the  fishermen  received 

Fyke  nets  are  the  only  remaining  apparatus  used  commercially  in  taking  fish,  and 
these  are  only  sparingly  eini)l()yed  in  Dare  and  Sami)son  counties,  when*  they  catch 
small  quantities  of  catfish,  mullet,  i)erch,  suckers,  sheepshead,  striped  bass,  and 
squeteague.     The  total  yield  in  1890  was  24,885  i)ounds,  valued  at  $71G. 

In  the  vessel  fisheries,  the  yield  of  which  has  been  given  in  a  ])r(»vious  table,  the 
variety  of  products  taken  and  of  apparatus  used  is  too  limiti^d  to  r(»quire  elaboration 
in  a  special  table.  The  oysters  were  obtained  with  tongs,  the*  menhaden  with  purse 
seines,  the  mullet  and  Spanish  mackerel  with  haul  seines,  and  the  bluefish  and  sque- 
teague with  lines. 

IS. — Table  fihowing  hy  counties,  apparatiiK,  and  ajMcien  the  yield  of  the  shore  fiHheries  of  Xorth  Carolina  in 

1SS9  and  1S90. 


('urrituck. 


ApparatiiH  and  Hpecien. 


1K89. 
Pounds.  I    Value. 


Seines : 

Alewivos,  fresh , 

Black  bass,  fn;sh 

Bluefish,  frenh 

Flounders,  fresh 

Mullet,  fresh 

Mullet.  salt4Hl 

l*ereh.  fresh 

Perch,  salted 

Pike,  fresh 

S|M>ts,  fresh 

Strawberry  bans,  fresh. 
Refuse  lisli 


6,304 
336,520 


$63 
16,826 


2.300 

4,000 

1.000 

120, 150 

1,050 

19.  261 

2,500 

26, 175 

17,  220 


92 
160 

64 
3,605 

42 
913 
100 
978 


Total 537,080 


%\,  003 


Pound  nets : 

Alewives,  salted 

Black  bass,  fresh 

Perch,  fresh  

Pike,  fresh 

Strawberry  bass,  fresh . 


Total 


(Mil  nets : 

Channel  bass,  salted 

Mullet,  fresh -^ 

Mullet,  salted .' 

Perch,  salted 

Shad,  fresh 

Sheepshead,  salt«»<l 

Stripeil  bass,  fresh 

Sturgeon,  fresh 

Miscellaneous  fish,  salted 


Total 


Pots: 
Eels 


21.500 
10,650 
375  I 
900  I 
450  I 

33, 875  ! 


8,000 

1,600 

23.200 

2,000 

190,400 

900 

3.800 

7.800 

3.500 


242 

426 

17 

40 

20 


241,200 


12,671 


1890. 


Camden. 


1889. 


1890. 


Pounds. 


Value.       1'ouiids.      Value.       Poujids.  I    Value. 


4,832 

323,200 

132.000 

2, 470 

4.700 

1,720 

125,  475 

920 

23.560 

2.  380 

24,000 

18,500 


$48 
16,160 
4. 10-;    , 
98! 
188    . 
69  ' 
3,764  I 
37  '. 
1,119  {. 
95  '. 
«)04    . 
173 


663.757         26,755 


23,900 
11.800 

400 
1,100 

525 


745 

37, 785 

200 

8,200 

48  . 

1,900 

852  ' 

25.500 

40  ! 

1.900 

10.880  1 

247. 671 

14, 

36  ! 

980 

320  ' 

4,240 

225  ! 

8.000 

70  , 

3.450 

245 

472 

21 

49 

24 

811 


205 

57 
925 

38 
153 

39 
350 
240 

68 


'Ml,  841 


16,  075 


98,400 


3,652        145.  10:{ 


-  -^  -     ---^~  zz 

! 

1 

'                                                 1 

3,000 

$120 

3,150 

1 

$126 

93,100 

3,  256 

137,813 

5,120 

1 

2,  300 

i 

276 

4,' 200 

1 

462 

1 

i 

5,708 


42,  400 


-.!:_ 


2, 544 


83.500 


5.010 


Miscellaneous : 
Turtles 


Grand  total 


5.100 
859,655 


306  . 


5,050 


39.269       1,091,933 


303 
48,95i 


98.400 


3,652  i     14.MG:j 


5.708 
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IS. — TabU  thotoiug  bg  comiliM,  apporaltu,  tic,  the  field  o/  Ike  thoreJMterie*  of  North  Carolina — Cunl 


Aptwntua  Mid  a 

Porqa 

8»! 

i».na. 

pwlc. 

1«N. 

18MI. 

Po^. 

3U.60O    ' 
40,610  1 

PaDiid>.     Trtln*. 

PoDDda.       Value. 

■alu. 

ii 

3,I0U 

262 
578 
MU 
1,(30 
8SS 

91. 113 

2«,B5a 
u!uuu 

M7 

370,800 

41, an 

•'Sg 

•^•Sl 

Bl»kb»l,fiMh. 

l-ilil 

TOO 

28 

SSO 

22 

BO 

"i! 

g^rjn^'; 

2^400 

M.47B 

■i.ai 

112.862 

3,764 

4*1,000 

0,144 

461.270  ; 

PDDIidn«tJ: 

*a,Bso 
la.owo 

531 
22S 

40,080 

7!a§5 

604 
44S 

Si 

323,000 

8.138 

270,000 

2,809 

30,000 

26,  BOO 
2,700 

liuTB 

S.sod 

i:8M 

720 

l!034 
180 
22 

075  .              33 

M,3M)       2.J2S 

S4.1B7  1         2,M7  1     S83.J00 

B,31I 

326.675  , 

6,208 

om  n^: 

13,000  !             212 

'  liaw 

225 
1» 

20,200 
34,806 
1,04B 

IJT 
1,3B 

1 

1«> 
1.462 

30,205 

striped  bcw.,fr«h 

mM8|     *,m 

iaB,aBS 

S,l33 

6S,2I4 

1.005 

5O.BB0 

i.sosi 

Sktii.  noM; 

IS.6W             »« 

3T,W0 

410 

1 

2,aol'        >2i> 

a.m 

m 

,    ..    ' 

1 

Gnuid  total 

3M,*»7|     ii.ora 

aM.i)w 

II.  ft! 

001.014 

■        ' 

'     i 

""SSL-" 

Chow»n. 

SatM, 

Hertford.                    1 

JB88, 

I8W. 

lg§B, 

liw. 

,». 

IW». 

alns.'Po.md. 

304  Il30.026 

1ST  |iai.2a4 

0. 

Pound,. 

Vduo, 

PoOOdt    V.10K 

Pcmnda. 

v» 

PoBuda 

VriB.. 

Ponnrt. 

^ 

Value.  1 

Alewlvw.freiih.  .. 
Alewiv«,ult«d... 

l'MQh.r™.h 

Shad.fnwli 

miiul,BBll«l 

MtrijK^lljiu'ii.fr.'nh.. 

SturRwin,  fn»!i 

(11  h«  fiBb,  fresh, - 

Pound  DHta: 

Aluirlvea.rnuh.... 
AlewlvM,Hlled  - 

shuLnaitrd::!!'.!:: 

oiuSTiiiib,  ftMb... 

Total 

lulsuu 

W.MB 
17.  BM 

3H,«H 

i.m\ 

a 

;iH  1    daw 

s,iiw 

408  1    2.600 

lea 

3,460 

34|     1,200 

SO  , 

Me,  030 

28,082 

4,««B|ini.D60 
337  1  31.724 

4.533 
34T 

l.BUB.DSH 
3«,gU 

iSosa 

ia.i«» 

M,B87 
1,309 
10,070 

'5 

2.su.9sa 

32.T0U 

in.aas 

B.S2S 
SIJIS 

11.K11 

i!z2( 

10,72a 
l,0« 

HDOO   *1.17S 

»,1DC 

«,0S3 

1S.SM        HTB      B,J70 

278 

,8,018 ; 
■b,imoI 

151       3,290 
5S8lll.0a6 

182 

630 

11.300  1      BO*      B,400 

7S2 

2,  BBS 

12  ■     l]02U 

an  i 

"1 

l,OU.M« 

SI.  Ml 

s,o«.oos 

IM.63B 

isa.ioo  {  x,i)io  |ii2.E3o 

2.691 

43,034     1 

287  1  50,4B0 

'^  1  km 

-! 

"-00 

«|    «,»>o!      .B5 

81«d.riwli 

S.B30 

9M 

7.4aB 

4M 

IMO 

s; 

17,B!IB 

TM 

i8.ei» 

6U 

Ti:4»|"~^i»^l"rwfi' 

'°" 

20  ,         820 

Total 

Uraad  total.,.. 

T^ 

tl,2S2.IM 

2*,2!fl 

S77 

ffl.3(K)  7.W. 

m 

IIH.IM 

13»,M0,  3,IB!5   m.Klfl     IflM 

am,  1B4 

B 

828  1164,338 

l.« 
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ing  by  coantiet,  apparalait.  etc.,  Ihtj/itldo/  Ike  ahore  fifhtrin  of  North  Carolina — Continued. 


AppraC-  «..! 

~-  -{^ 

Itortie. 

—  ,g 

Martin, 

.._ 

1 

1            1890. 

■■     1     -i 

1888.            :            1800.           1 

Pound*.   Value.  1  Pouorts.  Value.  ;i'™iid«- 

Value. 'Pounds.  Valui-.    I'ouudi.    Value.;  I'ouuds.  jValne. 

tni2     3^,600'     tSKS  '       30.000  1    1203  1       32.000       (280 
3.077  Il63,200     <,74«      210, 000  1  1. M2  '    23M, 000     2, 146 

Alllriv";«ai«d! 
Striped  basil. 

700.000 
«O.OWI 

IS.  400 

•7.524  1     810.000   •7.762 
18.84&  ;l,961.760  1B.4U 

21,050       3^1863    17,^5 

3iii!ooo 

'218      7;000        247 

133.000.  5,700  1     120.700     6,130 

•S    tS'  ~i.!;S 

505         14,760         443  1     8,700 

10  000         601           11   150  1       889 

Total 

Alewives.  sailed  . 
Perch,  fresh 

23]  450.      750'      24!  oho'      783 

3,085.072 

4B.8B2  '3.1«B.:ii;<    40,S»3  '511.150 

a,  538    597,080    lO.BKS 

418.050;  9,380.     4.38.030  1  9,130 

241000 
a!  500 

e.300 

,,„r,.....,» 

270  .       2H.  800         ;i50 

380;000 
33.680 
83,202 

is!  180 

4.249       440:000     <,  840 

4:754    7o:3i7|  4:470 

1.901'       28.375.1,703 

Other  Hah,  frtsh. 

0,800  1       234  '        0.400         224    

171.800  13,071  ,     184.083  ,3.513 

°k:'j-,..,«. 

1       1 

6,000           06           7,440  1        U 
1:500  1         60            1,700;        72 
25.200     1.140         27,850  '  1,312 

"'^r'.  "'•";. 

1 

OS,  700 

3,730        93,116,3.728 

^h^f"-h",-..: 

Otherllsb,  fresh. 

1        ■       1 

44,000 

■ 

«0         47,400         474 
970        18,200     1,300 

17.500 

27     liaoo 

40 

18,500 

777  ,  10,835 

622 

80.975 

Grind  toul.-. 

,236,072  Sl.TBJ  3,371,00*  ,50.066 

i20,BOO 

10,315  |010,  0.5 

11,085 

1,187.117 

28,5K.    1.238,537    28.937  1 

App»ralu»  and 

CIllniiT*: 

Alewirei^  wiled . 

TyrreU. 

Dare. 

H 

de. 

1»*9.                         IBOO.                        18M 
I'ounda.  Valua.  Tounda,' Value.  PouudH. 

Value.    Pound..   Value. 
437  j     3^:000         75S 

1889. 

1890. 

Pounds, 

Value. 

Pounds. 

Value. 

19.000 
87.000 

24;ioo 

.BfiliKW 
1.145 

5-iS'    •"7 

0,300 
41,300 

15,800 
3,230 
10,780 

IBS 

220 
88 

730 

Cbannel     ba««. 

887         88,0.10           890  1       15.000,      180 
82  1        5.  LOO]         128  1        3,000         B8 

11!  3?-^l    ?^    'l-'S"^    ^ 

^roS'iStid'" 

aVsiil ,      MO  ,       8,«i'i      352  ■ 

350         lOJOO         '372 
lOO.lW    2,108.831    115,150 

42,780       802 

T3,4i,0     3,147,      83.300    3,808 

52,150    2.682 

ei,!50 

3.160 

Sb««i»l»-ail,  fre.h 

5,200 

142 

62 

206 

84 

25 

i    ■" 

. 

57           1.500            75  1        1.500         83  ,        1.700 

»art,„s>".':': 

5,:t60 

jb;2>« 

730         .1-1  "'r"l           778 
'lS3         ":^:^«'           166 

10,500 

a,  000 

28,500 

400 

210         0,400 

621       21: 510 
20            500 

striped  ba8..fn.rt 
Striped  \,a»».  xult 
OthBr  Hah,  fresh- 
Olherflsli.  salted. 

Totri 

20.150    I.  »35 

33,400!  2.04(1 

5.130 

110          0,130 

S 

,»..» 

n-.ijr=,.., 

5,587 

1W,500 

4  365 

111,438  1    253,8»0  1  6.748 

281,010 

''"» 

300 
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18. — Table  showing  by  countieiif  apparatus^  etc.^  the  yield  of  the  shore  fisheries  of  North  Carolina — Continued. 


TyrreU. 

Da 

re. 

1890. 

Hyde. 

Apparatus  and 
Hp<)cie8. 

1889. 
Pounds.  1  Value. 

1890. 

188 
Pounds. 

9. 

1889. 
Pounds.  Value. 

13.830  >  $168 
41,490  .     492 

1890 
Pounds. 

16,750 

Pounds. 

Value. 

Value. 

Pounds. 

Value. 

Value. 

Seines : 
Alewivea,  ft^sh. . . 

* 

$210 

Ale  wives,  salted.. 
Black  bass,  fresh . . 

200,040 

$2,004 

202.200 

$2,031 

1,400,000  $10,400 

38,000  !     1, 900 

1,000 i           60 

264,271       7, 158 

1,800  1          45 

1,450,000  $10,920 

36.450      1, 822 

1,200,          72 

296,600  ;    7, 955 

1,200  1          30 

.........I........ 

50,250 

628 

Black  bass,  salted . 

...... ...i...... 

BlueOsli.  fresh 

./..... 

6  100       137 
34,860  1     872 

7,500  ;       60 

8,000 
38,000 

6,000 
3,000 

10,900 
6,950 

25,000 

180 
050 

50 

68 

218 

104 

469 

Bluefinli.  salted 

Channel    bass, 
fresh 

Croakers,  fresh . . . 

1,100 

620 

105.500 

100,950 

18,700 

6,500 

142,986 

14.600 

37,350 

2,100 

30 

19 

2.233 

3,434 

426 

200 

8,497 

454 

1,456 

105 

1,500  '          45 

500  1          15 

105,300'    2,237 

102,645  j    3,479 

17,750          408 

7,350!        224 

212,190     14,550 

16,950  1        530 

36,400       1, 423 

2,450          123 

i 

2,780 

8,375 

7,310 

26,400 

37,500 

63 

168 

110 

495 

1,125 

Croakers,  salted.. 

Mallet,  fresh 

Mnllet.  salted 

Perch,  fresh 

Perch,  salted 

1,400 

42 

1,500 

45 

52,330     1,570 
] 

Shad,  fresh 

Sheepshead,  fresh . 

5,250 

225 

7,700 

352 

13,650 
1,980 
3,525 

1,000 

702 

69 

106 

50 

29.050     1,464 
2,200          77 
3,400        102 

1,300          65 

SheeDsfaead.  salt. . 

Spanish      mack- 
erel, fresh 

I 

Spanish  mack- 
erel, salted 

2,500          75 

2,000 

60 

Spots,  fresh 

4,800 
23,280 
52,200 
41,260 

2,100 

77,800 

24,300 

520 

96 
773 
870 
687 

105 
2.522 

707 

10 

5,200 

5.500  :        i38 
25,500  1        890 
46,520 1        795 
44,480          747 

2,150 

7,950 

4,800 

18,200 

48 
168 
120 
410 

2,620  1        59 

8,000         160 

5.250        131 

16,800 .      378 

Spots,  salted 

Saaeteajriie,  fresh. 

Squeteague,  salt.. 

1 

Strawberry  bass, 
fresh 

1 

2;  430 

96,700 

24,820 

300 

122 
3,135 

708 

6 

1,737 

Striped  bass,  A*esh . 
Other  fish,  fresh . . 
Other  fish,  salted  . 

1             I 

18,700 

4,020 

13,500 



935 

96 

270 

23,100'  1.155 

4,165  ,        95 

15,880        318 

1      993 

1.600  {        48 

1,8^,        55 

Porpoises 

)                           .                                  1 

•    ••..•••.       ..a... 

213,240 

61,000 
987,600 

Total 

208, 290  .  2,  319 

2,483 

2,361,737 

91,200 

30,400 

7,600 

47,387 

2,534,735 

52,  111 

278,120    6,739 

330,945     9, 504 

Poand  nets  : 
Alewives,  fresh. . . 
Alewives,  salted . . 
Blaeflsh,  fresh 

52,000        520 
947,880    9,479 

624 
10,000 

935 
319 
318 

109,200 

36,400 

23,800 

2,300 

6,730 

18.600 

37,100 

3,050 

!        2,000 

1,119 
382 
525 
42 
114 
651 

2.014 
105 

?7,18l»       215 
22,140       277 

25,500        330 
50,340        620 

Croakers,  fresh  . . . 

....      ....     ......      1---- ....... 

1 

Mullet,  fresh 

975 
13,500 
25.921 

775 

39 

458 

1,480 

33 

'...... 

Perch,  fresh 

Shad,  fresh 

Sheepshead.  fresh . 

52,675     1.844 
21,000        900 

50,280  1  1, 760 
23,975  j  1, 028 

7.000       280 
3,675       189 

14,135        425 
6,980  1      356 

Spanish    mack-                  j             , 
erel,  fresh : 

1 

1 

1 

Spots,  fresh i 



4,000            50 
53,160          943 

( 

1 
.........I.  •.•••• 

Saueteaene.  fresh 

\                 ' 

33,450 



672 

' 

1 

Strawberry   baas, 
fresh 

1,000          50 

80,855  ,  3, 234 

1,000  '        30 

1,120 

82,410 

1,360 

56 

3,571 

41 

Striped  bass,  fres  h . 
Other  fish,  fresh.. 

78.170 
4,200 

4,356 
63 

99,620      5, 461 
8,350          136 

1 

1,150 

40 

2.160 
99,065 

65 

Total 

1,156,410  16,057 

1,210.745 

17.080 

286,191 

6,250 
250 
3,250 
1.250 
1,250 

8.  673 

404,310     11, 642 

51,145 

1.001 

1,796 

Fyke  nets : 
Mullet,  fresh. ..... 

35 
10 
65 
75 
40 

6,300  1          36 
275            11 
3.700 1          74 
1,310 .          79 
1,300 !          41 

i                  1 
......i... 

Sheepshead.  fresh . 

1                  1 

Snueteainie,  fr^sh . - ' -   - 

i 

1 

...| 

Strip<^  bass,  fresh . 
Other  fish,  fresh  . . 

' 

:::;:::::i:::::::  ::::::::: 

1 

1 

' 1 

Total 

1 

12,250 

225 

360 

'        425 

175 

1,840 

71.350 

12.885          241 

1 i 



' I 

Pots: 
Eels 

( 

4,500 

3,600 

3.500 

40.800 

3,167,500 

3,215.400 

8,360,831 

65,00(>       3.  fiOO 

1  715 

120 

: 

3,450 

MiHcellaneons : 
Terrapins 

1 

in.*; 

1 

Turtles 

7,500        460 

6,800  i      408 

.        3,  TOO  1        185 

40,600       1.931 

,2.057,125     58  77.«> 

; 

OuahofTA 

7,200       315 
:    504.3.>0    8  i8A 

7,000:      306 
537.950  !•>  600 

Oysters i --  - - 

1 

2,1(4,875 
7,856,196 

i 

511,5.10 

544.950 

— ,  -       1 

Total 

7,500 1       460 
1,505.280  2^1,423 

6,800        408 
1.577.285  26,336 

73,790 

61.296 

8.795 

12,906 

Grand  total . . 

246,245 

.260,628 

1 

1,094.705  23.283  1.237.685  31,585 

1                                      ! 

^  *     •    ■ 
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IS.—TahIr  Hh'iiriuij  by  iiiiiHlir«,  aiijiarnlw,  cl' ,,  llir  ificlii  iif  lhi»koTC  jiiheritii  of  Xoilh  Carnlina — Con  tin  lied. 


n.Hind<-r>>.rm>li     IT.SOii  | 

Il«i:llHh.fnih..; |... 

MniU-l.rmli... 

Ullllrt.MlltH I... 

IVnlLfT*-!!.-..  K-SW) 
like  IVi«h  ....  i.Mi 
l'.«ii|Hm.Ur.-li 

a«id.rr«<ii rt:i,(H«i ,  i. 

"a".:-.":.' 

Siuuilih  niork-  1 
™.l.fr.*h..-   

SnilR,  Orah 

!(pcitH.MlIt(!d...! I... 

'X'i.h'!".".!'.^:.'  yj.;""'  1, 

S'rl;i^'^«™."i     """"i 

rnnii !  (e,s«|  *. 

Ktiiricruii.hvah  i  36.0011 
OlhrrHib.lti^b      3a,U(» 


'    SI.OOU  I      t.Vi 


■V  35.304  j  2ft. 7O0 


llfflW        7«!  I    1 


UrnliiKU-ii.tVi'Fili 
Milllvt,  rriKl, 


.  IDG.DDO  I 
.■353,412 
.;    ffl.uOO 


0.5IK1    2.(i:ii  '    5B,W 


S"-: 


IS.  ;jii '     taa  '■ 


Gnnd  Ivtil.'l.SlMU*  42.824   l.SU^SM  41,77 


l.WB.aiOtST.S-S 

;i,iTi.Bi2  M,4i-  la^iau.cMj  s«,4ss 

',T*»'|"m,S«   TB3U~iS.813.ttn  iTOWo'  «,«-i4~.iw  179,  US 
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18. — Jahle  ilwwinffbycottHUe»,apparatui,eU:.,thegieldo/tht»koTe^$lierie>  of  Nori\  Carolina — CoutiDiied. 


__ 

aolDH: 

BlD«nsb,  frwh... 

?r;;i-s.,- 

On^w. 

New  Hun,™.                 1 

<l.r. 

1888. 

low. 

19B9. 

1890.           i          18C 

Value 

-■  1 

Ponnd., 

Talus 

Pcnuida. 

V>la« 

Pmmdi. 

Value 

Poonda. 

Value.  Ponnda 

FoiiDda 

Vilne. 
•4H 

t,KM 

fI3< 
33 

K 

lUT 

l^sBa 

MTO 

18,100 

was 

15,300 
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7.000 

14.860 

^2oa 

mI 

0.600 
1G.0S8 
5.500 

MO 
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l.UO 

! 

1 
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OS 
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« 
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t8. —  Table  showing  by  counties,  apparatus,  etc.,  the  yield  of  th€  shore  fisheries  of  North  Carolina — Continued. 


Beaufort. 

Pitt. 

10. 

1 
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135.600 

17,916 

2,  025       64.  2.50 
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9Q:<         2.1  ()fi<l 
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1                1 

25       2,600           33 

1                 1 
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Sha<l,  fresh 

Other  fish  fresh . 

20, 5lK)         820       19. 250 

10.  413          595         8. 225 

3, 166           95         4,  135 
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800           32 
2.118         118 
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3,223 

12 
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.  1 

2,100           84       2,800         112 

7,035         360       6,423         330 

900            23        1.000  1         25 

Total 

1 

1      '                       1 

68.279      1.938  1     67.610      1.815  1 

3.678          160       4.923 
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1 

■ 
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1 
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1 

1 
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Skim  nets :                  ' 
Shad  ft'eah i  -  - 

■ 

20, 262     1. 100     28,  735 
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1,300          78  1      3,200 
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1 
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1 
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— 
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1 
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1              1   

1                             1 
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825         140  1        950 

1 

$4,614 
165 

Mallet  roe.  salted. . . 

Perch,  fresh 

.1     1.800          i73        1.500 

$61 
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5,460 
13.700 
14, 980 

$383       4, 450 

1,286  ,  12,400 

685  ,  15. 150 
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1.100 
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Shad,  fresh ;  14. 124         H83      12.  840 
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t 

1 
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, 

1 

38.724      1,469     39.520     1  457 

34,140 
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2. 165    128,  325 

3.716   171,750 
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Perch,  fresh 

\ 

1 

1 

1  000 
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.   .          I 

I 
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1 

1.200  1        48       1,400 
900  ;        25           800 

55 
22 

Other  fish.  fT*esh 

. 

|.      .......]..•••..         .....•••!. w--- 
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-  1  "  •  ■ 
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'Catfish,  fresh 

i-_- ___'- --_ 

3.800         112 

90 

3,834          183       5.000 
3.866         155       4,000 

,       245 
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1 

Suckers,  fresh 



1 1 
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1 

11,500         ^50      12  000 
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i 
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RAO      Q  non 
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1 
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1 

- 

1 
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1 -.  . 

'    i  000 
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30 

Perch,  fresh 1 
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250       5,000 
20       1,500 

Other  fish,  fresh 

Total* 

1 
........I i 

10,800 

415  j  10.500 
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MiscellaneouB : 
Terrapins 

1,250 
12.600 
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onn 

1,170 
12  nA5 
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Oysters ■ -- 

' 

' 

Total 

1 1 1 

1 
1 1 

13, 850     1,  360     13, 176 
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I 

;1,992~ 

i 

Grand  total... 

38, 724  f  1, 469     39, 520 

1 

i.^57 
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•6,700 

1 

166.304 
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t 
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\f»,apparat>u,elc.,  tkt  yitld  of  the  ghore  fitherita  0/  Xorih  Carolina — CnDtinned. 
SDUUABir. 
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gm 
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K 
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.^ 
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a.MIO  '         L13 
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3!  B«e  1       LSS 
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iw 
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4w 
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40 
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^M 
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THE   SHORE   FISHING   INDUSTRIES. 

The  shore  enteri^risea  of  North  Carolina  dependent  on  the  fisheries  are  of  great 
interest  and  importance,  and  their  development  is,  in  many  cases,  a  true  index  of  the 
condition  of  the  fisheries  with  which  they  are  connected.  The  branches  to  which 
attention  may  be  directed  are  the  porpoise  industry,  the  menhaden  industiy,  the 
wholesale  fish  trade,  the  oyster-canning  industry,  and  the  wholesale  oyster  trade. 
The  i)rominent  features  of  each  of  these  is  shown  in  the  following  tables,  which  are 
presented  in  a  condensed  form  in  order  to  avoid  that  disclosure  of  private  interests 
which  would,  in  many  instances,  ensue  if  the  counties  were  specified. 

The  porpoise  industry, — The  porpoise  industry  and  the  fishery  which  it  supports 
are  of  less  extent  than  formerly,  owing  to  the  diminished  inducements  offered  to  the 
fishermen  by  the  low  prices  received  for  the  raw  products.  In  1889  and  1890  only  two 
firms  were  engaged  in  handling  the  pori)oises,  in  preparing  their  hides,  and  in  trying 
out  their  oil.  The  number  of  porpoises  killed  was  2,283  in  1889,  and  1,747  in  1890,  for 
which  the  fishermen  received  $6,097  and  $4,398,  respectively.  The  resulting  manu- 
factured products  were  valued  at  $13,757  in  1889,  and  $10,350  in  1890. 

The  menhaden  industry, — North  Carolina  is  the  most  southern  State  in  which  the 
menhaden  fishery  and  industry  are  carried  on.  The  fishery  is  the  only  one,  except 
that  for  oysters,  in  which  vessels  are  employed,  and  it  is  the  only  offshore  vessel 
fishery  in  the  State,  although  a  considerable  part  of  the  fish  handled  are  caught  in  the 
sounds  adjacent  to  the  ocean  and  not  in  the  ocean  itself.  The  business  is  centered  at 
or  in  the  vicinity  of  Beaufort,  where  seven  factories  were  in  operation  in  1889  and  six 
in  1890.  The  capital  invei^ted  in  the  latter  year  in  buildings,  vessels,  apparatus,  etc., 
was  $97,560;  the  number  of  persons  employed  was  187;  the  value  of  the  fish  handled 
was  $16,171;  and  the  value  of  the  manufactured  products  was  $38,727. 

The  wholesale  fish  trade. — The  business  of  buying  fish  from  the  fishermen  and 
shipping  the  catch  to  market  engaged  the  attention  of  23  wholesale  firms  in  1889 
and  1890.  These  handled  in  1889  4,501,387  pounds  of  fresh  and  salt  fish,  and  67,200 
pounds  of  mollusks  and  reptiles,  for  which  $141,931  was  paid  to  the  fishermen;  and  in 
1890  5,571,790  pounds  of  fresh  and  salt  fish  and  63,650  pounds  of  reptiles,  etc.,  the 
cost  price  of  which  was  $166,074.  The  selling  price  of  the  products  was  $219,903  and 
$257,120,  respectively,  so  that  the  gross  profits  of  the  trade  were  $77,972  in  1889  and 
$91,046  in  1890. 

The  oyster  industry, — The  canning  of  oysters  in  North  Carolina  is  a  business 
which  has  sprung  up  within  the  ])ast  few  years  and  become  of  considerable  impor- 
tance in  two  counties — Pasquotank  and  Beaufort.  In  1889  only  two  firms  engaged 
in  the  industry,  but  in  1890  the  number  had  increased  to  five.  The  1,362  persons 
employed  in  the  latter  year  received  $83,450  in  wages.  The  quantity  of  oysters 
bought  was  375,500  bushels  in  1889  and  861,262  bushels  in  1890,  for  which  $121,425 
and  $290,232,  respectively,  were  paid.  The  oysters  wer'e  put  up  in  2,101,320  one- 
pound  and  two-pound  cans  worth  $207,358  in  1889,  and  4,886,112  cans  worth  $477,189 
in  1890. 

The  oyster-packing  trade  in  1890  was  engaged  in  by  twelve  firms  located  in 
Pasquotank  and  Wiishington  counties.  Nearly  half  a  million  bushels  of  oysters  were 
utilized  for  opening,  for  which  the  fishermen  received  $170,989;  the  shell  oysters 
yielded  326,630  gallons,  the  market  value  of  which  was  $340,361. 

F.  c:.  B.  1891—20 
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19,— Table  thoKing  the«xtattof  tlt«  porpoiu  i/tduttri/ of  North  Carolina  in  1883  and  1S90. 
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tt. — Tidile  thawing  the  attent  o/  Ihr  tvkolegaU  fiih  trade  o/Norlh  Carolina  in  1SS9  and  1890. 
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ft. — Table  thoving  l\t  eitmtt  of  the  agiler  indaitrg  of  North  Carolina. 
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III.— FISHERIES  OF  SOUTH  CAROLINA. 

f 

The  coastal  region  of  South  Carolina  consists  for  the  most  part  of  a  bolt  of  swampy 
land  from  .")  to  30  miles  in  width,  which  is  intersected  by  numerous  creeks,  rivers,  and 
channels,  forming  innunuTabh*  large  and  small  islands.  The  generally  even  outline 
of  the  shon^  is  brok(»n  by  VVinyah  Bay,  Bull  Bay,  Ghaiieston  Harbor,  St.  Helena 
Sound,  Port  Royal  Sound,  and  sonu*  other  minor  indentations.  The  principal  rivers 
emptying  directly  into  the  ocean  or  into  the  bodies  of  water  mentioned  are  the  Pedee, 
Santee,  Combahee,  and  Savannah,  all  of  wiiich  have  commercial  fisheries.  Charleston, 
Beiiufort,  and  Georgetown  are  the  ])rincipal  cities  on  the  coast  and  aie  the  centers  of 
the  most  important  fisheries. 

THE  FISHINO-GROUNDS. 

The  wat<5rs  in  and  adjacent  to  the  swampy  belt  abound  in  fish,  crustaceans,  ter- 
rapins, and  oysters,  and  are  favorite  si)awning-grounds  for  many  species.  The  boat 
and  shore  fisheries  are  chiefiy  prosecuted  in  this  region.  The  following  account  of 
the  offshore  grounds  resorted  to  by  the  smack  and  boat  fishermen  of  Charleston  and 
other  places  on  the  coast  of  the  State  will  bear  repetition  in  this  report: 

Cape  Komaiii  Bauk  is  a  small  rocky  patch,  about  half  a  mile  square,  situated  8  miles  SSE.  from 
Cape  Romain  li^ht  and  4  m  iles  S.  by  W.  from  the  out^r  shoal  buoy.  It  has  a  depth  of  8  fathoms,  the 
bottom  consisting  of  lime  rock  and  gravel  with  willow  corals  (gorgonians)  growing  upon  it.  Fish  are 
caught  on  this  ground  from  June  to  October,  the  following  varieties  being  taken,  namely:  Sea  bass, 
porgies,  grunts,  bluetish,  sharks,  a  few  sailor's  choice,  and  in  October  spotted  bass,  which  often  weigh 
frtmi  30  to  40  pounds  each. 

-  Inner  East  Bank  bears  SK.  from  Charleston  light-ship;  distAnce,  8  miles.  It  extends  1  mile  east 
and  west  and  one-half  mile  north  and  south,  and  has  a  depth  of  7*^  fathoms.  It  is  frequented  by 
smacks  and  small  boats,  the  smacks  going  therefrom  June  to .  December  and  the  small  boats  only 
from  June  to  Se}»tember.  The  li.shing  is  done  with  h<>oks  and  lines,  and  the  following  kinds  offish 
are  cauglit:  Hlacktish,  porgies,  jacks  (abundant),  and  tlounders. 

Outer  East  Bank  bears  SE.  by  E.  from  Charleston  light-ship;  distance,  11  miles.  It  extends  1 
mile  east  and  one-half  mile  north  and  south,  and  has  8^  to  10  fathoms  of  water  u])on  it,  the  bottom 
consisting  of  coral  rock  and  yellow  sand.  The  same  smacks  and  boats  tish  on  this  bank  that  visit  the 
Inner  East  Bank,  the  season  being  the  same  and  als<>  the  species  of  fish  taken. 

Eastern  Hole  bears  SE.  by  E.  15  miles  from  Charleston  liglit.  It  is  about  a  mile  in  diameter, 
with  a  depth  of  12  fatlioms,  and  a  bottom  of  lime  rock,  sand,  and  willow  corals.  It  is  fished  on,  by 
smacks  only,  froui  October  to  April.  Sea  bass  are  the  lish  cliiefly  caught  in  the  daytime,  but  at  night 
tomcod,  butter-fish,  tautog,  and  a  few  fiouiiders  are  also  taken. 

Outer  Southeast  Ground  bears  SE.  27^  miles  from  Charleston  light,  and  extends  5  miles  east 
and  weflt  and  2  miles  north  and  south.  The  bottom  is  mostly  coral  rock,  with  many  purple  willow 
corals  (gorgonians).  The  south  side  of  the  ground  is  covered  with  large  red  shells,  the  east  side  with 
bright  white  sand  and  white  sand  mixed  with  blatjk  specks,  the  west  side  with  shells  and  sand.  The 
smacks  fish  here  from  November  to  April  and  May,  the  catch  consisting  of  sea  bass,  bastard  snappers, 
red  snappers,  and  jacks. 

Inner  Southeast  Bank  bears  SE.  10  miles  from  Charleston  light,  and  extends  2^  miles  east  and 
west  and  1^  miles  north  and  south.  It  has  about  10  fathoms  of  water  and  a  coral  bottom.  This  is  a 
summer  fishing-ground,  and  small  boats  and  smacks  visit  it  from  May  until  August.  Porgies,  black- 
fish,  n^dmonth  grunts,  black  grunts,  tautog,  sailor's  choice,  and  cobias  are  taken.  Porgies  school 
here  abundantly  in  August,  and  about  300  is  considered  a  fair  day's  catch.  These  weigli  from  tliree- 
fourths  of  a  jmund  to  1  pound  each,  and  are  tied  in  bunches  of  five  each  for  sale.  Tlie  average  daily 
catch  of  blaclAsh  is  250,  of  grunts  300;  but  only  a  few  tautog,  black  grunts,  and  sailor's  choice  are 
taken.  Cobias  come  in  May  and  remain  until  July;  they  drive  all  other  fish  away  from  these  grounds. 
The  average  daily  catoh  of  this  species  to  a  man  is  three. 
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Coffin  Land  Ground  or  Inner  Oround  bears  SSE.  8  miles  from  Charleston  light,  and  is  3  miles  long 
oast  and  west  by  2^  miles  wide  north  and  south.  The  bottom  is  of  coral  rock,  and  the  depth  7  to  9 
fathoms.  Smacks  and  boats  tish  on  this  ground  with  hooks  and  lines  (the  only  method  pursued  on 
these  grounds)  principally  from  April  to  December.  Jacks  are  caught  from  April  to  August,  porgies 
from  July  to  October,  and  blacktish  and  sea  bass  from  the  first  of  October  to  the  first  of  December. 
The  average  daily  catch  to  a  man,  of  all  kinds,  is  about  400  fish. 

Old  Farms  Ground  bears  SSE.  18  miles  from  Charleston  light,  is  5  miles  long  east  and  west  by  3 
miles  wide  north  and  south,  and  has  a  depth  of  12  to  17  fathoms,  with  a  bottom  of  coral  and  broken 
shells.  This  is  a  winter  fishing-ground,  and  only  smacks  resort  to  it.  Sea  bass,  red  snappers,  and 
bastard  snappers  are  the  principal  fish  taken  from  October  to  April;  but,  besides  these,  a  few  tautog, 
black  grunts,  and  redmouth  grunts  are  caught.  The  bait  used  on  this  and  other  grounds  in  the  vicinity 
is  blackfish,  shark,  and  squid.  Theblackfish  is  the  best.  The  daily  catch  offish  to  a  man  is  about 
three  hundred. 

Outer  Old  Farms  Ground  bears  SSE.  25  miles  from  Charleston  light,  and  is  3  miles  long  east  and 
west  by  1^  miles  wide  north  and  south.  The  bottom  is  of  coral  rock  with  *'  willows,''  and  the  depth 
17  fathoms.  This  is  also  a  winter  ground  for  the  same  kinds  of  fish  that  are  caught  on  the  Old  Farms, 
and  fishing  is  carried  on  from  October  to  April. 

Inner  South  Ground  bears  S.  ^  E.  from  Charleston  light;  distance,  15  miles.  Its  length  is  1^  miles 
east  and  west  and  its  width  one-half  mile  north  and  south.  It  has  12  fathoms  of  water,  and  an  uneven 
bottom  of  coral  rock  and  yellow  "  willows."  This  is  a  winter  ground,  resorted  to  by  smacks  only  tirom 
December  until  April.  Blackfish,  bastard  snappers,  red  snappers,  black  grunts,  porgies,  and  occa- 
sionally sharks,  nursefish,  and  squirrel-fish  are  taken.  Bastard  snappers  are  the  most  plentiful, 
while  the  other  kinds  are  generally  scarce. 

Outer  South  Ground  bears  S.  i  E.  27^  miles  from  Charleston  light,  and  extends  2  miles  east  and 
west  and  three-fourths  of  a  mile  north  and  south.  The  depth  of  water  is  14^  fathoms,  and  the  bot- 
tom consists  of  coral  rock,  yellow  "  willows,''  and  sponges.  It  is  a  winter  ground,  fished  on  from 
December  to  April.    The  same  kinds  of  fish  occur  upon  it  as  upon  the  Inner  South  Ground. 

Edisto  Bank  bears  SE.  by  S.  11  miles  from  Edisto  Harbor.  It  is  1  mile  long  east  and  west  by  one- 
fourth  of  a  mile  wide,  and  has  a  depth  of  8  to  10  fathoms.  The  bottom  consists  of  rocks  and  shells, 
and  on  the  north  side  of  red  sand.  Smacks  fish  here  from  April  to  October.  The  fish  taken  are  sea 
bass,  porgies,  redmouth  grunts,  a  few  jacks,  and  occasionally  a  cobia.  Sharks  (puppy  sharks)  are 
so  plentiful  in  June  as  to  stop  fishing. 

Blank  Ground  bears  SE.  |  S.  8  or  9  miles  from  Outer  South  Ground,  and  extends  4  or  5  miles  east 
and  west  and  2  miles  north  and  south.  It  has  14  fathoms  of  water,  and  the  bottom  consists  mostly  of 
**  willows,"  with  some  other  corals.     Fishing  is  best  in  January. 

Tybee  Ground  bears  E.  ^  N.  12  to  14  miles  from  Martin's  Industry  light-ship.  It  is  1^  miles  long 
southeast  and  northwest,  and  one-half  mile  wide.  The  bottom  consists  of  shells  and  corals,  the  depth 
being  9  to  9^  fathoms.  This  ground  is  resorted  to  by  the  smacks,  from  August  to  January,  for  black- 
fish and  trout,  which  are  taken  to  the  Charleston  market,  50  miles  distant.  "^ 

GENERAL  IMPORTANCE  AND  NATURE  OF  THE  FISHERIES. 

Taking  the  value  of  the  products  of  the  fisheries  as  a  basis,  South  Carolina  ranks 
third  among  the  States  of  this  region,  being  surpassed  by  North  Carolina  and  eiistern 
Florida.  The  State  occupied  the  same  relative  rank  in  1880.  In  the  number  of  i)er- 
sons  engaged,  South  Carolina  is  in  advance  of  Florida,  owing  to  the  relatively  large 
semi-professional  fishing  population  in  the  river  fisheries.  Compared  with  1880,  the 
results  of  the  present  canvass  show  an  increase  in  persons  and  property  and  a  de- 
crease in  the  quantity  and  value  of  the  catch.  An  analysis  of  the  returns  indicates 
that  the  decline  has  been  chiefly  in  the  shrimp,  sturgecm,  and  alewife  fisheries,  while 
an  advance  is  to  be  noted  in  the  yield  of  terrapin  and  shad.  The  most  im])ortant 
fishery  of  this  State  is  that  for  shad,  after  which,  in  order  of  their  value,  are  the  fish- 
eries for  sea  bass  or  blackfish,  oysters,  whiting,  and  shrimj). 


*  The  Fisheries  and  Fishery  Industries  of  the  Unit<,'d  States.     <Sectioii  in,  The  Fishing  Grounds 
of  North  America.    Pp.  53-55. 


FISHERIES    OF    THE    SOUTH    ATLANTIC    STATES. 


309 


The  principal  opportunities  for  the  development  of  the  fisheries  of  the  State  prob- 
ably lie  in  the  oyster-grounds  and  the  facilities  offered  for  their  cultivation.  A  recent 
exaunnation  of  the  coastal  waters  of  this  8tate  by  the  U.  S.  Fish  Commission  with 
reference  to  their  avaihibility  for  oyster-culture  demonstrated  the  fact  that  the  natural 
oyster  beds  arc*  being  depleted  and  that  recourse  must  be  had  to  artificial  methods  if 
the  supply  is  to  be  maintained.  The  natural  grounds  surveyed  occupied  less  than  800 
acres,  but  there  are  probably  15,000  or  20,000  acres  of  bottom  now  destitute  of  oysters 
that  are  suitable  for  planting  purposes.  Those  persons  who  are  interested  in  the 
subject  should  consult  the  report*  in  whii^h  the  results  of  the  survey  are  given. 

GENERAL    NOTES    AND    STATISTICS. 

Three  tables  follow,  in  which  the  condensed  statistics  of  the  fisheries  of  thi^  State 
are  shown  for  the  vears  1889  and  1890. 

From  Table  23  it  is  seen  that  in  the  latter  year  the  fisheries  gave  employment  to 
2,701  persons,  of  whom  74  were  employed  in  the  vessel  fisheries,  2,503  in  the  shore  or 
boat  fisheries,  and  124  in  the  shore  branches  of  the  industry. 

The  aggregate  capital  invested  in  the  business,  as  indicattMl  in  Table  24,  was 
$127,762,  of  which  $29,325  represented  vessels  and  their  (mtfits,  $31,804  boats,  $22,108 
apparatus,  and  $44,525  shore  proi)erty  and  working  cai)ital. 

Table  25  gives  the  quantity  and  value  of  each  product  of  the  fisheries.  The  total 
yield  in  1890  was  4,944,840  i>ounds,  valued  at  $202,602,  of  which  more  than  half  was 
represented  by  four  species,  viz,  shad,  sea  bass,  oysters,  and  whiting.  Besides  these, 
shrimp,  terrapin,  and  mullet  are  of  importance. 


SS. — Table  of  persons  employed. 

How  engaged. 

1889. 

1890. 

In  vt'88cl  fisherv 

73 

67 

7 

2,503 

124 

On  tranH]>ortinp  vt'ssels 

In  sliorw  lisheriea 

2,527 
42 

On  ^bore,  in  lish-houHfS,  t*tc 

Total 

•J,  642 

2,701 

:24. — Table  of  apparatutt  and  capital. 

1889. 


Designation. 


No. 


Valuf. 


Vessels  tishing 14 

Tonnage. 222. 39 

Outfit ; 

Vessels  transporting 


Tonnage. 


$13,  300 
4.  450 


Outfit. 


I  Boats 

i  Apparatus  of  capture — vessel  fisheries: 

Lines 

,  Apparatus  of  capture — shore  fisheries: 

I  Seines 

I  Gill  nets 

Misoelliineous  nets 

Lines 

Tongs  

Shore  property 

('ash  capital 


1,234 


71 

1,551 

753 


146 


31, 147 
152 

3.  875 
17, 030 

2,  638 
452 

l,0:i6 
20, 125 
13,000 


ToUl 


107, 205 


1890. 

Xo. 

Value. 

13 
217.38 

$14,  800 



3. 925 

2 
22.06 

10,000 


1,  227 


74 

1,380 

734 


169 


600 
31,804 

143 

4,008 
13. 958 

2,464 
419 

1.116 
27,525 
17,000 


127, 762 


*An  iuvesti^aiioii  of  the  c'o:i«t  wutenj  of  Sontli  CaroUna  with  reference  to  oyster-culture.     Bul- 
U'tiii  U.  S.  Fish  Coiuinissiou,  1890,  pp.  303-330,  7  maps. 
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?5, —  Table  0/  products. 


Sj™;iw. 

im- 

Paonds. 

Val,.«, 

Pound*. 

V»InB. 

87,  ISO 
l.MH 
110,060 

ira;ira 
i?S:^g 

67;;457 
38,  «0 

i 

1,810 
*1!,S9« 

1:S 
ii 
■Ii 

58,«U0 

38,109 
1B,/.00 

303,  sua 

M».aae 

'US 

71,918 
12,1S7 

»7*0 

a;™ 
iS 

2,340 
1,220 

7;  755 

•■s; 
is 

3,850 

lis 

W.O0O 

II 

491,  3K! 
802,702 

3,071 
1B:430 

*,gTO.12S 

200.  asi 

t,eM,81l> 

202. 002 

CONSIDERATION   OP  THE  PISHEBIES  BY   0OUWTIB8. 

There  are  six  counties  of  this  State  that  abut  immediately  on  the  coast,  all  of 
whicli  support  commercial  fisliories.  There  are  nine  others  on  tlie  Savannah,  Edisto, 
and  Pedee  rivers  that  have  fisheries  entitled  t«  consideration  a&  being  of  an  economic 
natore.  The  extent  of  the  fisheries  in  each  county  ia  shown  in  the  three  following 
tables,  which  relate  t«  persons  engaged,  capital  invested,  and  products.  The  figures 
for  Charleston  and  Berkeley  counties  are  combined,  owing  to  their  close  connections, 
which  made  it  difficult  to  satisfactorily  separate  the  statistics. 


SG. — Table  tkotcitig  by  c 


1   Ike  Jieherug  of  South   CarolitM  in 


CaonUn. 

On  fl»l,ing 
vew.lH. 

On  traniporting 

ia  ihore  flsli- 

Ontbun 
1888, 

mA.h 

Total. 

1889. 

\m. 

1B89. 

.i^L 

in 
■a 

30 

1 

12H 
JO 

"W; 

1889. 
43 

71)8 

Ii 

1890. 

1 

12< 

111 

2S 

10 

12 

73 

67 

' 

28 

lUS 

4 

« 

n 

07 

' 

ai«T 

2.503 

« 

124 

2,0,2 

2,701 

1 
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27, — Table  showing  by  counties  the  apparatus  and  capital  employed  in  the  fisheries  of  Soutn  Carolina  in 

1889  and  1890. 


DfHigiiatiuii. 


BoatR 

ApparatuH  of  <'ai»tnn 

Seines 

(lUl  uet8 
MiBcellaDeouH  netH 

LilH'8 


CheHtt^rficld. 


1889. 


1890. 


Marlboro. 


1889. 


1890. 


No.      Value.      No.      Value.     No. 


Value.  I    No.      Value. 


Marion. 


1889. 


No.       Value. 


Total 


$825 


450 

296 

25 


1890. 


No. 


163 


155 
110 


1,596 


Value. 


1815 


464 

293 

26 


1,508 


Designation. 


lioats 

Apparatus  of  capture : 

Seines 

Gill  nets 

Miscellaneous  nets 

Lines 


Total 


No.    ;  Value.  I  No.    [  Value.    No 


Value. 


13  i 

4  ■ 
1  ' 
0 


$72 

215 

6 

20 

5 


318 


14 

$78 

4 

215 

1 

6 

7 

22 

5 

326 

81 


$387 


72 


188 
11 


586 


No. 

78 


$381 


Williamsburg. 
1889.  I 


1890. 


No. 
50 


Value. 


$225 


No. 
49 


68  ; 


182 
11 


48 


134 
6 


47 


574 


365 


Value. 


$220 


131 
6 


357 


Designation. 


VcssoIh  Ashing 

Tonnage 

Outflt 

VesHelrt  tranH)M>rting 

Tonnage 

(hitrit 


Georgetown  and  Horry. 
1890. 


1889. 


No. 


Boats !    326 

ApparatUM  of  capture — ves- 
sel fisheries: 

Lines 

Apparatus  of  rapture— shore 
tisherieH : 

S«*ine.s 

Gill  nets 

MiseellaneouH  nets 

Lines 

Tongs 

Shore  property 

(-'ash  ca])ital .  *. 


Total 


Value. 


$8,148 


No. 


283 


12       1,400 

433     ]3.74r) 

109  468 

15 

50 

3,000 

3,000 


10 


12 
:t68 
119 


29, 826 


10 


Value. 


$7, 711 


Orangeburg. 


1889. 


No. 


36 


1, 335       3 

10,031    465 

376  :  98 

16  j . . . 

48  I.-.. 
3.000  1... 
.3,000 


25. 517 


Value. 


$109 


1890. 


No. 


Value. 


34 


120  3 
2:i3  448 
245     94 


200 


909 


$101 


Berkeley  and  Charleston. 


No. 


1889. 
Value. 


14 
222.39 


287 


120 

224 

2:J6 

2 

200 


28 
46 
51 


60 


$13,300 


4,450 


18,529 
152 


1,090 

1,440 

306 

280 

400 

15,000 

10,000 


1890. 


No. 


13 
217.38 

2 
22.66 


331 


29 
60 
50 


78 


Value. 


$14,800 


3,925 
10,000 


600 
19,  660 

143 


1.120 

1,982 

300 

240 

457 

22,600 

14,000 


883    1    65,547 


89,827 


Designation. 


Boats 

A  pparatus  of  capture : 

Seines 

GiUneta 

Miscellaneous  nets 

Lines 

Tongs 

Shon*  property 


Total 


Colleton. 


1889. 


1890. 


No. 


Value, 


57  ; 

I 

12  ' 
217 
21 


$686 


No. 


61 


6 


480  ;       13 


539 

43 

9 

36 

1,125 


217 
16 


6 


2,918 


Aiken. 


Barnwell. 


1889. 


Value. '    No 
$823 


11 


540 
608 
38  I 
8  ,. 
36  I 
1,175  \ 


Value. 
$75 


1890. 


1889. 


No.     Value.     No.  ,  Value. 


10 


$69 


2t) 


15 
12 


3,228 


130 
22 
29    . 


11  i 
10 


12:  J 

21 
27 


208 
65 


256 


240 


$104 


1890. 


No. 
23 


124 

171 

23 


101 
63 


422 


Value. 


$92 


70 

164 

25 


851 


312 
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t7. — TethU  Mhawiug  bff  iufutttieti  the  apparatus  and  capital  empUtfed  in  South  CaroUma  JUh^riet — Contiiined. 


11 

HMDpton. 

1 
Xo. 

Beraion 

i. 

Total. 

i 

l>m\if;nM.iiim.  * 

fH9. 
V«la«. 

llf90. 

1889. 
Valoe.   Xo. 

1 

1890. 

li 

Taloe. 

IBS 
Xo. 

13 
217.38 

2 
22.66 

n. 

Xo. 

V«loe. 

TaliMt. 

Xol 

Talue. 

V'6MMlil  fl*bfll£ 

1 
14 
222.39 

$13,300 
"*4,'450 

$14,800 

T<#nfMit(<; 



::::::::  ::::::i:::::::: 

'  3. 925' 
10,000 

* "  600 

Outfit 

V«stmiti\»  tmnniHttlKuit 



^ 

TfitiaAtffi 

(yntnC 

VUmU 

14 

$138 

i6 

il45 

132 

91,  MO  .127 

1 

$1,490 

i,234 

31.147 
152 

3,875 
17,030 

2,638 
452 

1,036 
20.125 
13,000 

1,227 

74 

1,380 

734 

""m 

31,804 

A  pp«r»tiiii  of  capture  -t«jm«1 
lAtiitit 

143 

4,008 
13,958 

2.464 
419 

1,116 
27,525 
17,000 

ApiMU'iittu  of  cftptunv-sbore 
(Uhttritm: 
Hidnmt 

7 
9 

300 

8 

408 
UO 
490 
25 
375 
500 

71 

1,551 

753 

'146 

(Mil  JlBtM 

14 

7 

333 

11 
15 

15 



340 

30  1    4 

500  1  98 

23 

350  1  75 

200  '.... 

1 

MitciilUintovm  utttM 

Lltiffw 

13    100 
18  1 

TODKN  

70 

Hhorn  uroiM^y 

200    

1 

250 

(ylUlh  VHViiMl 

1 

.... 

Tot*l 

697 

•••••• 

766 

3,043 

3,398 

107,205 

127,762 

$8. — Table  thawing  by  counties  and  species  the  yield  of  the  fisheries  of  South  Carolina  in  1889  and  1890. 


Specie*. 


Alewlres,  fresh 

Bream  and  perch,  f^h 

Catfish,  ftenh 

Iliiskory  shad,  fresh  . . . 

Hbad.  fresh 

HtiirgfMJD,  fresh 

Huckf^rs,  fresh 

Miscellaneous  fish,  fresh 


Chesterfield. 


18H9. 


Pounds.  Value. 


ToUl 


8,K30 
8.60H 
682 
9,194 
1.067 
11,860 
6,176 


40,486 


$428 

260 

33 

1,078 

32 

485 

247 


2,562 


1890. 


Pounds. 


8,580 

8,412 

733 

11,763 

010 

12.097 

5,870 


48, 356 


Marlborough. 


1889. 


Value..  Pounds.  "Value. 


$415 

252 

36 

1,165 

27 

494 

238 


12,000 

11.849 

455 

3,410 

711 

662 

9,667 


2, 622  I  38, 644 


$585 

366 

22 

360 

21 

83 

383 


1,760 


1890. 


PoundH. 


12,240 

11,075 

489 

2,600 

607 

698 

8,783 


36,492 


Value. 


Marion. 


1889. 


1890. 


$594 

332 

24 

265 

18 

35 

361 


Pounds. i  Value.  Pounds. 


16,200 
20,915 
14,680 


15,860 


1,619 


3,500 
11,585 


82,740 


$405  I  12,  300 
976  !  20,800 


464 


1,219 


150 
463 


3,677 


15,600 


16,021 


3,945 
12,760 


81, 416 


Value. 


$310 
959 
496 


1,386 


168 
486 


3,794 


Kpocles. 


Alewivns 

HnMiin  and  porch,  friMih 

Catfish.  froMli 

Hickory  shad,  frtMih 

Hbad,  froNh 

HturKfHHi.  frt'sh 

Huckors,  frt*Nh 

Mlso(«Uan(K)usfisb,fVfwb 


ToUl 


Darliuffton. 


1H89. 


Pounds. 


Valu«». 


7.7H6 
K,  378 
Oil 
6,744 
1,422 
1,325 
5,860 


:H).  934 


$378 

251 

44 

515 

42 

66 

217 


1,613 


1890. 


Poundn. 


Valuo. 


7.660 
8.240 
978 
6,336 
1,246 
1,396 
5,037 


29,881 


$371 

248 

60 

626 

87 

70 

202 


Florence. 


1889. 
Pounds.  Value. 


9,720 
9,660 
8,600 


1,604 


11,446 


6,630 


$243 
464 
268 


1,110 


1890. 


Pounds.  I  Value. 


7, 380 
9,780 
8,200 


12, 178 


$186 
475 
246 


934 


226       5, 800 


232 


Williamsburg. 


1889. 


1890. 


Pounds.! Value.  Pounds.; Valuo. 


3,240 
2,870 
2,718 


11,982 


$81 

140 

82 


2,460 
3,060 
2,600 


890 


1,925 


11,667 


$62 

148 

78 


877 


77   1,840 


47,966  1  2,300  I  43,388  I  2,073  I  22,735  1,270 


21, 617 


74 


1,239 


S])ecieH. 


Hnmm  and  nerch,  freiib 

Calflsb,  tVtmb 

Illrkorv  NhiMt,  iVtmh  . . . 

Sbiul,  I'fesb 

Strl|)ed  biMM,  fVt^li 

SturgtHMi,  flH*Hb 

Suok»»rH.  ht'Hli 

M  iHooUiUH^ouM  HhIi,  frt«tib 

Oy«torH 

Crtvinn* 


Total 


Colleton. 


1889. 


Pounds. 

0,280 
2,500 
2. 516 

25,  IWI 
3,0H5 

27.  31H) 
1,375 
«.  r»tK) 
7.  840 
2.  375 


1890. 


Value.  Founds. 


$622 

50 

118 


10, 010 
2,890 
2,761 


1. 982  I  30,tt:J8 

300  I  2.880 

535  45, 5(H» 

K\  1.200 

484  11.740 

840  8.750 

28.'>  1.562 


Value. 


$662 

60 

138 

2,618 

280 

1,365 

76 

694 

038 

250 


Aikon. 


1889. 


Pounds. 


13, 273 
•i,  639 
9,  520 

•i.i'jo 


Value. 


$742 

"iii 

i36 
'135 


1890. 


Pounds. 


13,580 
2,' 366 

'8, 400 
2. 040 


Value. 


Barnwell. 


1889. 


Poujids.iValue. 


3,600  I    $180 
$743     10,027  :      600 


1890. 


Pounds.  Value. 


3,440 
8,960 


376 
i20 
i35 


4,563  ; 
7,330 


485 

370 


4,004 
7,226 


$172 
560 


430 
'360 


87,l>54  I  5.209  1 1 17, 991  ,7,081  I  27,552  1  1,427  ,  26,386  ,  1,374     25.520     1,635  ,  23,630     1,522 
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2S. — Table  nhowing  by  countien  and  species  the  yield  of  the  fisheries  of  South  Carolina  in  1889  and  1890 — Cont'd. 


Species. 


( f t'orgetown  and  Horrj'. 
18K9.  !  1890. 


Oraugeburg. 
1H89.  1890. 


Pounds.  Value.  Pounds.  Value.  I'ouudd.  Value.  Pounds.  Value. 


Ale  wives,  fresh 8.  000  I    $210 


1. 1«5 


100 


14,737  I       051 

13,070  I       436 

8,420  I       420 


Black  bass,  fresh 

lUuetish,  fr«*«li 

Bream    and    perch, 

tresh 

Cattish,  fresh 

Channel  bass,  fre^li  . 

Dnim,  fresh 

Hickorv  shad,  fresh.    33, 182 

MuUet.*  fresh I     8,  400 

Mullet,  salted 340,  000 

Sea  bass,  fresh ' 

Shad,  fresh ,338,  4.33  |24,  825 

Sheepshead,  fresh ' 

Snappers,  fn'sh 

Spots  and  croaker?,  i 

fresh ' i 


«M>5 

210 

8,  400 


Sqneteague,  fresh...    10,715 
Striped  bans,  fresh  . .      3, 000 

Sturgeon,  fresh 198. 800 

Suckers,  fresh 7, 440 

Whiting,  fresh 

MiscellAneouB  fish,   ' 

fresh 23, 685 

Shrimps. 


640 

240 

1.420 

310 


6. 460        $182 
2,100  107 


14. 610         656 

11,71K)  396 

6,060  1       360 


8,250       $444  1     7.900  I     $441 


Berkele}*^  and  Charleston. 
1889.  1890. 


Pounds.  Value 


Pounds.    Value 


110.060   $3,300 


24, 108  I       720 

18,  00(»  !       450 

329,875  :  7,  7.'>5 


''.T> 


24  568  :         28 


12,850 
76,  350 
15,  305 
4.660 
96,000 


.380 

2.287 

450 

231 

1,600 


325.819,23,044  110,091  928        9,193  848 


878.974    28,  131 

113,525     7,185 

33,640     1,005 


480  I 


8,306 

2,800  '       224 

112,000      1,280 

8.423  .       340 


700  I         70  620  60 

is,  092  :       760      14,828  744 


38.620  1  1,184 

87, 678  2,  629 

4,000  ,  400 

4,860  I  150 


100.  480 


15,064 
77.540 
19,  618 
4,600 
40,000 


819,964 

111,150 

35,  580 

18,500 

34,280 

80,710 

5,260 

4,500 


$3,060 


450 

2,326 

590 

230 

1,200 


26,088 

6,840 

1,067 

553 

1,040 

2,418 

520 

145 


948     22,510  i       887        1,355  I       108       1,705 


137 


Crabs 1, 020  i        42 

Terrapins 3,000  i      250 

Oysters 17,500     1,000 

Caviar*! ,    9,375,  1,104 


Total MO,  022   42, 201 


1,200 

3,600 

18,200 


45 
3,50 
1,300 


8, 750     1, 505 


923,621 


40,081 


36,000 


2,334 


450,862    18,060  i  493,750     19,750 


414,440    12,408 

360.400    18,020 

83,350  I  1,250 

51,075  !  5,221 

161,000  :i3,800 


419,  516 

359,840 

90,060 

51,525 

241,500 


12,540 

17,992 

1,620 

5,725 

14,766 


34,814     2,258   2,997,649 


117,69113,023,437  !ll8,920 


Hampton. 


Beaufort. 


Speciej*. 


1889. 


1890. 


1889. 


1890. 


Pounds.  V^ue.  Pounds.  Value.  Pounds.  Value.  Pounds.  Value 


$271       6. 565 
740  .  22.730 


Alewivea,  fresh 

Black  bass,  fresli 

Bluefish,  fresh 

Bream     and  perch, 

fresh  '     5.406 

Cattish,  fresh 25.  .')50 

Channel  bass,  fresh 

Dmm.fresh  i 155,000     1,645   165,000 

Hickory  shad,  fresli 

Mullet,  fresh '> 


Total  for  the  State. 


1889. 


1890. 


Pounds., Value.,  Pounds.    Value. 


$311 
66.3 


6, 100       $:J70 


4, 810       $300 
1.750 


Mullet,  salted '• 

Sea  bass,  fresh I    7, 300 


Shad,  fresh  18, 187      1.  475     16, 484 

Sheepshead.  fresh . . 

Snappers,  fresli 

Spots  and  croakers. 


412       7.390         410 
860      14,090  I       706 


•788 


fresh I    7,430 

Squeteague,  fresh . . .  i 17.  720 

Striped  bass,  fresh 

Sturgeon,  fresh ,  28.  .300  :      7.35  ,  28. 000 

Suckers,  fresh I i 

Whiting,  fre«h ; ' 40..520     1.708     29.770 

Miscellaneous   fish, 

fresh I        760  I        45       1.330 

Shrimps 


1,646 


4,200 
5,000 


%n  6. 200  195 
240  '  4.060  232 
260       3, 520  !       189 


37,160 

1,995 

110.060 

103, 233 
132. 163 

90.  870 
170,  305 

42,  918 
104.  400 
240,  000 
886,274 
577. 457 

38,640 


$939  I  28,600 

1(M»    2.100 

3, 300   100, 480 


5,139 
4,618 
3,  077 
2,095 
1,467 
1.810 
8,400 
28,  362 
42.  696 
1,265 


Cralm 
Terrapins. 


2, 800     70 
1.180 


80   13,6(M>    690   10.965    594 
..   20.  (MM>   1.  (KM)  1  12, 000    600 


1.860 


ro   2.  (MK> 


75 


, 18.000      1,6<X»      20.723      2.301 

Oysters j | 119.000     4.250   173,600     6.  2(M) 

Ca\lare |     l.CHK)         120       1.200         200 625  25 


46.050 
116,  113 

10,  7a5 
271,  980 

48,  593 
491,382 

502,702 

380.  400 

86.  2.30 

71,325 

305.  340 

12.  750 


1,.596 
4,129 
1.010 
3,071 
2.257 
1 19,  768 

il6, 430 
'19,020 
I  1.362 
,  7.071 
19.  890 
,  1.509 


104,6:i5 

129, 051 

88,410 

184.  618 

34.237 

58.  (KM) 

329.  875 

826,164 

56,3,  259 

.39.  100 

18.500 

41,  670 
103. 106 

ll,r)6<» 
203.  962 

49.  872 
523.  520 

509,  886 

371,  840 

93.  260 

74.948 

442.  050 

12.  137 


$740 

107 

3,060 

5,204 

4,523 

2,986 

2,340 

1,226 

1,6.50 

7,755 

26,283 

41.187 

1.256 

553 

1.450 
3,604 
1.084 
3.850 
2.277 
20,930 

16.645 

18,592 

1,740 

8.376 

23,204 

1.980 


Total I  79,203     3.386     76.309     3,688    415,730    13.336,457,553    14,827    4,879,125  200.381  4, 944,K40  202,602 
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PRODUCTS  WITH  REFERENCE  TO  THE  APPARATUS  USED. 

The  quantity  and  value  of  the  products  of  the  fisteries  taken  by  means  of  lines 
111X3  much  greater  than  those  tiiken  by  any  other  form  of  apparatus,  amounting  in  1890 
to  2,448,043  pounds,  worth  $79,485.  The  most  prominent  tish  captured  are  sea  bass  and 
whiting.  Next  to  lines  in  importance  are  gill  nets,  the  yield  of  which  was  781,593 
]Hmnds,  valued  at  $40,494,  of  which  $30,051  represented  shad.  The  catch  in  seines 
was  537,853  pounds  and  sold  for  $17,050,  more  than  half  of  which  represented  mullet. 
Such  miscellaneous  types  of  nets  as  skim  nets,  cast  nets,  dip  nets,  etc.,  took  183,116 
]Hmnds,  valued  at  $11,681,  consisting  chiefly  of  shad.  The  details  of  this  phase  of 
the  industry  are  given  by  counties  in  Table  29,  which  i*elates  to  the^shore  fisheries. 

Although  the  vessel  fisheries  of  South  Carolina  rank  8et*ond  in  value  among  those 
of  the  States  of  this  region,  they  are  relatively  and  actually  unimportant  when  com- 
pareil  with  the  shore  or  boat  fisheries.  Vessels  are  employed  only  in  Charleston 
County  and  engage  only  in  line  fishing  on  the  banks  off  Charleston.  Sea  bass  and 
snapi>ers  lire  the  species  taken.  In  1889  the  catch  amounted  to  528,911  iK>unds,  worth 
$17,631,  and  in  1890  to  5,38,278  pimnds,  valued  at  $17,041. 

tiK — Table  «A<HrtNy  bjf  cohn/im,  apparatus,  and  *pec%t*  thr  ffield  of  the  shore  Jisheries  of  South  Carolima  in 

1SS9  and  IS$0. 


1 

18( 
I\miimU. 

I.:f78 

«82 

3.3SXJ 

l.«7 

446 

i'heeterfieia.  ^ 

Mariboniu 

due. 

130 
24 

18)< 
round*. 

Mai 

!9. 

Value. 

ion. 

1^ 
Pounds. 

!  ApiMftntiui  and  «iMH'i«». 

i 

9. 
Value. 

141 

3S4 

:«2 

2i» 

liiSML 
IVwmis.  ^  alue. 

1.012        ♦*> 
733           36 

3.  liV         2A» 
910          27 

I.IU7           52 
260           10 

1889. 
RhukIa.  Value. 

919        $28 
455          22 

]«90L 
Pbunds.  Vj 

0. 
Value. 

St'ilHKk: 

i'attlAh.  <y«<«h 

Hk*kor\  8bmi,  Arv«th. . 
Sluwl,  tWwh 

675 
4^ 

Siurpfou,  ftx^h 

Su**krr»,  <W>«h 

i      ihbvr  &»b.  friMh 

711 
662 
297 

21 
33 
13 

61*7 
68iS 
173 

IS 
35 

« 

TtkUd 

7.«l» 

560 

7, 070         435 

3.0U 

117 

2.642 

im 

liUln^ti^: 
lln>Mni     Ami    pnvh. 
fV^^h      

3.  aw 
l.*50 

*120 

7S 

XS45 
2.730 

Sl'Jtf 

StK*W<crH.  t'lvcih 

l.V 

iVthrr  Asih.  tYt«b 

^ 

lV>tal 

16. 2»V 

15  >«i.> 

.^4# 
I  21* 

9.»6 

374 

—  , 

,_  _  —  .. 

_       ... 



12.  3tt> 
16.«.'21 

310 

Sh«l.  fTv«Ah   

IiVjO 
4d^) 

435 

«^645         I?515 

U.»<V         442 

37V           U 

3.410 

33*> 

2.AV 

265 

L3» 

inht^r  A»h.  rtv«h 

il25 

5ti 

I.  2.V 

5t> 

l\»t«l    

17.  *« 

7.2»» 

1.144 

21V065      1  >^ 

• 

N  .W           4i> 

7-  4«  V         i22 
.V  24*^         2\0 

21  2i^^         mT 

♦>  Co     2.  <C:r 

12.  AV 

7.  15i> 

4J5^ 
25!0 

JvJvV 

315 

3^ 
,"512 
2*4 

32.%«' 

I   «i4 

2S.Sil 

1.696 

BnNUM    and    pmrb. 

frt^h 

i\*l$!ib.  fr»"*h 

i^hffr  fish.  fVv«b 

41^ 
21S 
212 

12.  24*^ 
\     4*0 

•!2» 

4» 

4«.V 

T^^aa 

21  4.V 

.^\(^fc»      I 
^  1^      I 

.2i» 

42.  :a' 

:  724 

i>nui«l  l»»lall 

.'^  :»4 
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99, — Table  $howing  by  oountiesy  apparatus,  etc,,  the  yield  of  the  shore  fisher  iex  of  South  Carolina — Continued. 


1 

ApparatuH  and  Hp^'cies. 

Darlington. 

Florence. 

Williamsburg. 

188 
Pounds. 

1,838 
911 
4,525 
1,422 
1,325 
594 

9. 
Value. 

$55 
44 

405 
42 
66 
26 

189 
Pounds. 

1,340 
978 
4,143 
1, 245 
1,395 
347 

0. 
Value. 

$41 
.*>0 

188 
Pounds. 

9. 
Valuti. 

1890. 
Pounds.  Value. 

1889.                      1890. 

Pounds.  Value.  Pounds.  Value. 

1                            1 

Seinefl: 
Cattish,  fresh 

1 

Hickory  nhad.  trt'sh . . 

1 

i 

Sha<l,  fresh 

374 
37 

'              1 

Sturjjeon.  fresh 

Suckers,  fresh 

Other  tish,  fresh 

Total 

Gill  nets: 
Shad,  fresh 

, 

:::  ::t":::    '  ...i "■:■;:' 

70 
13 

........................  ..^.......^^.........^ 

i 1 '.. 

1               1 

10, 615 
244 

638 

9,448 

.585    

1                1 

:  

• 

23 

260 



80 

Miscellaneous  nets: 
Ale  wives,  fresh 

i 

3,240 

$62 

9,720 

$243 

1 

7.  3M0 

$186 

Ml    ,     2.460 

Catfish,  fresh 

Shad,  fresh 

300 

975 

60 

9 

87 

3 

400 

933 

00 

12 
72 

5 

14,  446 

1.110  '   12.178  !       934 
1 

11,982          890  ■   ll.a57 

877 

Other  fish,  fresh 

1               i 

Total 

1.3:J5 

99 

378 

187 
188 

1,423 

7,  aw 

6,500 
4,600 

89      24.  166 

1,  3.')3     19.  5.')S  '  1    l*>n 

15.222  ,       971      14  117  1       »3ft 

1 
464  '     9,  780 
258       8, 200 
225  ,     5,800 

475 
246 
232 

Lines : 
Bream  and  perch,  fresh 

Catfish,  fresh 

Other  tish.  fresh 

7,785 
6,240 
4,715 

371 
195 
lg4 

9,  .560 
8,600 
5.630 

2,870  ,       140       3.060 
2,718  !         82       2.600 
1.925           77        1,840 

148 

78 

74  1 

Total 

18,  740 

753 

18,750 

750 

23,790 
47.956 

»47 

23,  780 

953 

7,513         y«9  1     7  .500 

300 

.,  — 

Grand  total 

30,934 

1,513 

29,881 

1,504 

2,300 

43,338 

2,073 

22,735 

1,270 

21, 617 

1,239 

Apparatus  and  species. 


Colleton. 


1889. 


'Pounds. 


Seines : 

Bream  and  perr h .  fresh  2,  480 

Hickory  sluul.  fresh  . .  2, 048 

Shad,  fresh ;  10,  720 

Striped  hass,  fresh  .   .!  2.595 

Suckers,  fresh 1 ,  375 

Other  fish,  fresh 1 .  700 


Value. 


1890. 


Pounds 


Value 


Aiken. 


1889. 


1890. 


Barnwell. 


1889. 


1890. 


Pounds. 


$198  1     2,  600  I  $208  j. 

98        2.256  I  113  . 

992      11.711  1,081  I 

250  I     2,480  240  [ 

83  '     1.260  76  . 

100       1.940  I  110  . 


Value. ! Pounds.;  Value.  Pounds. 


ToUl I  20,918  I   1,721      22,247  |  1.828 


Value.  Pounds.  I  Value. 


Gill  nets: 
Bream  and  perch,  fresh 
Hickory  shad,  fresh  . . 

Shad,  fresh 

Sturgeon,  fresh |  27, 300 

Suckers,  fresh i 

Other  fish,  fresh 4, 800 


468 
8,9:w 


I 


25 


20  505 

550      12,427      1.022       2,6:» 
535     45.500  ;  1,365  I    9.  .520 


384  '    9,800         584 


900 


3,600 


$414       2.366       $:{76  ,     1,040 
136  I     8,400  120 


7,  330 


60 


600 


45  .. 


Total 


Miscellaneous  nets: 

Catfish,  fresh 

Sha<l.  fresh 

Stripe<l  bans,  fresh  . . . 
Other  fish,  fresh 


41,506  j  1.489 


2.500 
,  525 
490 


5,  525  i 


50 

440 

50 


68,  232  I  2, 996  ,  13, 059 


2.890  60  '     2,843 

6.500  I       515  ' 

400  40    

1,220 


Total 


8,515  1       540  I     9.790         615       4,063 


610  11,366 

162  2,480 

I 

75  I  1.440 


541   I  11.970 
140 


2,187 
3,523 


90 


237  I     3.920 


230 


5,710 


1   ITlf^ft  * 

Bream  and  perch,  fresh     6.800        424  I    7.410 


454 


Catfi.sh,  fresh : ' 10,430 


.580     11, 100 


Total I  6,800 

Miscellaneous : 

Oysters. 7,840 

Caviare 2,375 


424       7.410         454      10,430  I      580      11,100 


603 


7.840 


603 


7,480 


$180  >     3,440 

ioo  !         975 

'376"      7,226 


710     11.641 


i:to 

325 


2,  3(U 


$172 

"156 

360 


682 


144 


3,029  ;       28*) 


I 


455  I     5,333 


470       6.656 


470  '     6,a56 


840  ,     8,750 
285  ;    1.562 


938 
250 


Ss 


Total !  10.215     1.1*25     10,312     1.188 

I      --— --       ~  — -        — —  --  ■  -— ~  —    - 

Grand  total 


87,954     5,299  ;U7,991     7,081     27,552 


1,427     26,386  .  1,374     25,520  ,  1,635     23,030 

III 


424 


416 


416 


1,522 


31f) 
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S9, — Table  nhowing  hy  vountieHj  apparaiuSj  etc,  the  yield  of  the  thare  fisheries  of  South  (-arolina — Cootinued. 


i 

Gfor 

getown  and  Horrj-. 
9.                    1890. 

Orangeburg. 

Berkeley  and  Charles 

ton. 
0. 

,      Apparatus  and 
1             species. 

18« 

1889. 

189( 
Pounds. 

0. 

1889. 

189 
Pounds. 

1 
1 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 
#40 

Valu*^. 

Pounds.  Value. 

1 

Value. 

1 

,  Seines: 

Bream  and  perch, 
i         fresh 

500 

420 

$33 

1 

1      Channel  bass 

26,220  1    $787 

800  '        38 

96,000     1,600 

30,000 

600 

40.000 

$900 
30 

1,200 

:      Hick'ryshadffresh 
1      Mullet,  fresh 

512 

24 

568 

28 

Mullet,  salted 

Shad,  tresh 

240,000 

$8,400 

329,875 

$7,756 

2,850 

259 

2,927 

270 

4,000 
3.460 
9.010 

300  :       3.900 

240 
85 
280 
900 
320 
145 

Sheepshead,  f^resh . 
Spots,  fresh 

105 
296 

2,860 
8,950 
30,110 
3,200 
4.500 

Squeteaeue,  fresh . 
Striped  bass,  fresh 
Sturseon.  fresh 

2,420 

145 

2,106 

120 

32, 630         979 
2,200         220 
4,860  1       150 

700 

70 

620 

60 

Suckers,  fresh . 

427 
3X0 

25 
30 

375 
505 

22 

Other  fish,  fresh.. 
Total 

1,870 

75 

2,040 

80 

41 

is. ioo         383       is,  690 

390 

244,290 

8,620 

344,021 

7,955 

5,369 

448 

5,415 

454 

192.280  1  4.858 

137,810 

4,490 

Gill  nets  : 
Black  bass,  fresh  . 
Bream  and  x>erch, 
fresh 

1,995 

7,247 
8,420 
33,182 
8.400 
292,500 
8,295 

100 

331 
420 
995 
210 
21,600 
495 

2,100 

6,320 

6,060 

24,108 

18,000 

281,836 

A  200 

107 

285 
360 
720 
450 
19,945 
360 

7.200 

360 

6,880 

360 

Channel  bass,  fresh 
Hick'ry  shad.fresh 

Mullet,  fresh 

Shad,  fresh 

Sqneteairue,  fresh. 
Smped  bass,  fresh 
Sturgeon,  fresh  . . . 

Suckers,  fresh 

Other  fish,  fresh  . . 

::::::::;  ::::::::i 

3,860 

193 

4,000 

200 

>•-••. 

109,525 

6,885 

107,250 


6,600 
........ 

1, 800         180 

2,060 

200 

198,800 

7,440 

15,775 

1,420  'iT>  noo 

1,280 
340 
567 

310 
631 

8,423 
14. 470 

14,665 
975 

735 
78 

14,453 
1,200 

722 
96 

' 

i 

9,800  '      295 

10.000 

300 

Total 

582.054 

26,512 

479, 517 

24,414 

22,840 

1, 173 

22,533 

1,178 

124,985 

7,553 

123. 310  • 

7,300 

Miscellaneous  nets : 
Alewives,  f^-esh . . . 

Catfish,  fresh 

Shad,  f^esh 

Striped  bass,  fresh 
Other  fish,  fresh  . . 

Total 

8,000 

4,, 540 

45,933 

210 
136 

6,460 
3,000 
43.983 
2,800 
1,500 

182 

90 

3,099 

224 
60 

* 

7,'24i' 

669 

6,266 

578 

3,000         240 
1, 815           73 

■ 

63,288 

3,884 

57, 743 

3,655 

7.241 

669 

6,266 

578 

Lines: 
Bluefish,  fresh 

. 

I 

!  110,060 

1 
3  .^OT  I  ^na  AM\ 

3,060  i 

Bream  and  perch. 

fresh 7,490 

Catfish,  frosh '    8. 530 

320 
300 

8,290 
8,700 

371 
306 

1        550 

44 

600 

48 

12. 850         380       15, 064 
50, 130     1, 500  ;     47,  540 
15,305         450       19,618 
350.06,3    10.500     300.186 
30,180         900  '    32,720 

29,610         888       25.330 

55, 048  1  1.  650  '    50,  60O 

450,862    18,060     493,7.t0 

391, 540   11, 730  i  395.  826 

450  1 

Channel  bass,  fresh 
Drum,  fr«v»h 

........ 



1.426 

!" 

590 

Sea  bass,  fre-sh ! 

9.000 

Sheepshead,  fresh  J 

082 

Spots  and  croak- 
ers, fresh - 

• 

760  ' 

Squeteairue,  fresh 

1,518 
19,750 
11,850 

Whitini;.  f^sh 

Other  fish,  fresh  . .     4. 225 

169 

4,500 

180 

Total 

20.245 

789 

21,490 

857 

550 

44 

600 

48 

1,495,648 
.060.400 

49.358   1,481,114 

49,386 

Miscellaneous : 
Shrimps 

1 

1 

18.0^      Xi9  fua 

• 

17,902 

Crabs 

1.020 

2,250 

17,500 

9,375 

42 

250 

1,000 

1.104 

1,200 

2,700 

18,200 

45 
350 

' 

83.3.50     1,250       90,060 

51,075     5,221       51,525 

161,000    13,800  ,  241,500 

1,620 

Terrapins 

Oysters 

" 

1 

5,725 
14,766 

1 

1      Caviare 

8, 750  1  1, 505 



; 

i 

Total 

30, 145     2,  396 

30,850  1  3.200 

1 

655,825   .^291 

742.925 

40  103  i 

Grand  total 

1 

34,814 

940,022  42,201 

923.621 

40,081 

36,000 

2,334 

2,258 

2,468,738 

100,060  2,485,159 

101,279 

1 

•  l 
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—Table 'hoieinii  l'gc<'iinlieii,aiiparatu»,eli:,  the  girld  of  the  shore  fisheries  of  South  Carolina— Cimtimivil 


ApparntuHsind 
Ilrpuinanilptrfli, 

I'Bi.n.lK.  Vulne.  roimrti. 

r " 

1 
HI                        1A> 

I-..,.,,, 

T 

JO.                   iggg. 

,-^-- 

V.,.. 

IVKind. 

1800.             1 

Viilu... 

PDIIod. 

"-■ 

a.ow 

Vnlu<>. 
«2» 

PouniU 

Is 

.^021 

Is 

4.  MM 
lO.OSO 

H!:iflO 
7.2ffll 

Vnluii. 
1,087 

!:l 

2,115 
210 
MB 

l,2U7 
820 

g. 

sliS""" 

4  000 

1340 

3,000 

IIH7 

n.ino 
:«,U5.. 
5.  toe 

!;S 

3,IKW 

1.304 
257 

3.000 

a.i» 

4,000 

i:n) 

2,000 
2,000 

3,1100 

iw 

Spiitii,  rre«h 

KturiciMn.rivHil 
Snrkm,rrMh   -- 

""iwio" 

470 

'  *i."ouo 

'ias 

Other  Hik.rniBh  . 

ai.ooo 

i,44n 

10.200 

1.100 

50e.t7fl 

Gill  net* : 
BlKk  bus,  fr«h  , 
BnamaDii  perch. 

frt»b 

Channel  liu»i.fr«1 
Hlck';HhB(I,&Hli. 

_-_-  =  =  ^-^ 

2.;  50. 

n.ino 
37,S1U 

t8T|273 

g.2»S 

mno 

32.  KM 

3t,»ao 

- 

i.m      #01  1   Z.OM 

.,o«l  2,.m^    ..o-o 

1.20" 
'40S 

1 

S4.047 
to,  100 

43l> 

30.051 

300 

200 

3,82:1 

Shud.frMh 

Slr'i^fi^.fr.Sh" 
Stiireeon.  nesh  . . . 

18,187      i.47B      i*.4W 

],«4a<    4.200 

2411 

t.ota 

239 

W.SUO)      73S 

18,000 

7M 

2.800 

TO 

Other  Hah.  bwb.. 

7flO|       « 

1,330 

80 

48,aKi,  i,M« 

t7,lf7» 

!.flI7|    4,SMI 

240 

«,m 

303 

8S8.011 

u.oot 

781,603 

10.404 

Alpwlvn.  rr%.li. 

CBtfii>h.  frr»h 

Chinnelhw>».&wh 
Sh»d,f™h 

37.100 
11.070 
3,100 
IK,  SOS 

3;fl20 

IJOO 

aw 

0.000 

290 
43.1 

•8 

2.830 

uloso 

8.801 

m 

20(1 

281 
442 

JIB 

M,BOO           M 

2.7M 

M 

2.100 

130 

1,810 

113 

1 

2,480 
3,  MO 

1» 

220 

3,340 

^ 

s;f,"E,;3 

1:S!! 

as 

80       1,000 

ToUl 

%<UC           M       Z,TM 

Si     10.670 

iw    10,000 

«3S 

lOT.Ml 

12.111 

183,110 

11.081 

1 

110,000 

3,300     100.480 

3.000 

■.•03 

3,031 
1.42« 
2.310 

1.0t> 

J 

Brewn  anil  perrb. 

cwSh.fri^b;::-'. 

Bill.-*        8M     Wiow 

IM 

113.0M*3.MJ     112,220 
170,:<i)5      2!i«3      lluliilM 

3S7,Mii:i0.73i     :iwi,;>M 
32.  ISO  1     080     34,  ato 

32.410    i.ois     3^,m 

55,000 

:;!ooa 

lU.lOD 

80 
1140 

183,000 

'ios 

108 

000 
83 

Kpot«  •«.!  croBk- 
Vn.,ft.-«h 

i.jj; 

28,750 

tH406 

lB,5ai 

13,111 

B20.MU 

Tafl 

»i.U(i      r:!!   21-uo 

we  218.000 

4,0«1  :212.64.'. 

1,000  '.  12.000 
7"  .    2.0110 
1. 000    20. 7:::i 
4,2S0    17.1.000 
1       "" 

3,  SKI 

.0»,1S1 

380,400 
(W,23U 

e2,381 

1,900,705 

SI,  814 

at.  000 
liooD 

10, 00" 

10  020 

1 

S.'ta.^;  :::.:::■■ 

Temqilns 

::::::  :::;:;.,.::;;::: 

i.'io:     03.200     1,710 

7!  071       71.  M«      8:378 
I«.  8011  ,  112.  ueO      13,204 
1.5110      12.137       I.MO 

i.Mo       120     i.am 

2S       12, 750 

T 

1,000        ISu  t    I.SDO 

iv>  tw,MO 

e.9»  ^048 

»■'"'  '^■'^ 

18,BS3     «M,235     S,1,BMi 

Orud  total... 

711,203     8.3M 

70,300 

3.»* 

419,730 

3  m  k67.U3 

It.  827  18S0.21I 

183.750  1.400.082  181,  B«l 
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OYSTER  PLANTING  AND  CANNING. 

During  the  years  covered  by  this  report,  more  attention  was  given  to  the  question 
of  oyster-culture  than  ever  before  in  the  history  of  the  State,  and  two  large  companies 
were  organized  with  a  view  to  develop  the  oyster  industry.  In  1890  about  18,000 
bushels  of  seed  oysters  were  planted,  but  at  the  time  of  the  inquiry  sufficient  time 
had  not  elapsed  to  determine  what  the  results  would  be.  Owing  to  causes  not  defi- 
nitely determined,  but  probably  on  account  of  sand  swept  in  by  easterly  storms,  most 
of  the  plants  of  one  company  were  lost.  AIL  the  oysters  planted  in  this  State  are 
placed  in  shallow  water  and  are  exposed  at  low  tide.  The  opinion  is  prevalent  that 
oysters  deposited  in  deep  water  will  not  live  or  thrive  because  of  a  luxuriant  growth 
of  sea  weed  which  collects  sand  and  mud  and  ultimately  smothers  the  oysters.  Mr. 
Ravenel  believes,  however,  that  oysters  will  live  and  improve  if  they  are  planted  in 
Ipcalitics  in  which  sand  will  not  ordinarily  accumulate,  where  the  current  is  swift, 
and  where  the  nature  of  the  bottom  is  suitable;  he  states  that  experiments  in  deep- 
water  planting  have  usually  been  made  at  the  foot  of  some  bank  where  mud  and  sand 
collect. 

Besides  the  two  companies  mentioned,  about  18  men  annually  plant  from  400  to 
2,500  bushels  of  oysters  during  the  spring  and  summer  months  and  take  them  up  in 
the  fall  and  winter  for  the  Charleston  market.  They  are  planted  in  creeks  near  their 
homes,  at  a  cost  of  about  30  cents  a  bushel,  including  labor,  and  bring  from  50  cents  to 
$1  per  bushel  when  sold,  75  cents  being  the  average  price. 

In  1890  two  firms,  located  in  Charleston  and  Berkeley  counties,  respectively, 
engaged  in  canning  oysters.  The  establishment  of  these  .works  resulted  in  a  large 
increase  in  the  number  of  fishermen  in  these  counties,  with  a  corresponding  increase  in 
boats  and  in  the  quantity  of  oysters  taken,  though  the  low  price  commanded  by  the 
oysters  intended  for  canning  prevented  any  great  augmentation  in  the  value  of  the 
fishery.  One  of  the  factories  canfe  fruits  and  vegetables  as  well  as  oysters,  and  the 
other  did  not  begin  operations  until  late  in  the  calendar  year  1890,  so  the  results  of 
this  branch  of  the  industry,  as  shown  in  the  following  table,  were  relatively  small. 
Only  20,000  bushels  of  oysters  were  utilized  and  only  106,400  cans  were  prepared. 

so, — TahU  showing  the  extent  of  the  oyeter-canning  industry  in  South  Carolina. 


Items. 

1890. 

Items. 

1890. 

liTiiinber  of  tirms 

2 

80 

$7,000 

$4,000 

$2,800 

Oysters  utilised bnshels.. 

Value  uaid 

20,000 
$3,000 
106,400 
$7,481 
$4,481 

Namber  of  nersons  6ini>loT6d 

Value  of  Drouertv 

Cans  prepared number.. 

Value 

Ciuih  oadhiaI 

W^airea  Daid.  .......................... 

Enhancement  in  value 
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IV.— FISHERIES  OF  GEORGIA. 

The  coast  lino  of  Georgia  is  shorter  than  that  of  any  other  State  in  this  section, 
its  extreme  h^n^tli  following  the  p^eneral  trend  bein^only  about  100  miles;  but  it  is  so 
broken  by  num(Mous  sounds,  river  mouths,  and  islands  that  its  a<*tual  length  is  prob- 
ably not  less  than  500  or  G(M)  miles.  The  coastal  region  is  jihysieally  similar  to  South 
Carolina,  consisting  of  a  belt  of  low  sandy  or  marshy  islands  and  peninsulas  inter- 
vening between  the  ocean  and  the  nniinland.  Beginning  on  the  north  the  principal 
islands  are,  in  their  order,  Wassaw,  Ossabaw,  St.  Catherine*,  Sapelo,  St.  Simon,  Jekyl, 
and  Cumberhunl ;  the  largest  sounds  are  Wassaw,  St.  Catherine,  Sa])elo,  Doboy,  Alta- 
maha,  St.  Simon,  and  CumlHMlan<l.  The  chief  rivers  are  the  Savannah,  forming  the 
bimmlary  between  Georgia  and  South  Carolina,  the  Ogeechee,  Altamaha,  Satilla,  and 
St.  Marys,  the  latter  intcM-vcMiing  b(»tween  Georgia  and  Fhu'ida. 

Savannah,  tin*  most  important  city  on  the  C4)ast  of  Georgia,  is  situat/Cd  on  the 
Savannah  River,  about  20  miles  from  the  ocean,  and  is  the  head<piarters  of  the  fish- 
eries and  fish  trade  of  the  State.  Other  fishing  centers  in  the  coast  region  are  Bruns- 
wick, near  the  head  of  St.  Simon  Sound,  and  Darien. 

FISHING-GROUNDS. 

The  faunal  features  of  the  coast  and  rivers  of  Georgia  are  like  those  of  South 
Carolina.  The  sounds  and  river  mouths  are  favorite  resorts  for  numerous  salt-water 
fishes  and  abound  in  crabs,  shrimps,  and  terrapin.  Sturgeon,  striped  bass,  shad,  and 
alewives  periodically  ascend  the  rivers,  in  which  are  also  found  a  large  variety  of 
catfishes,  suckers,  sunfishes,  and  other  edible  species.  The  ocean  fishing-grounds 
consist  of  small  isolated  coral  banks,  to  which  snappers,  blackfish,  etc.,  are  attracted 
in  large  schools  by  the  abundance  of  food.  The  princii)al  offshore  grounds  resorted 
to  by  the  fishermen  of  Georgia  are  as  follows:  (1)  Tybee  Ground,  described  in  the 
chapter  on  the  fisheries  of  South  Carolina;  (2)  Tybee  Deep-water  Ground,  situated  40 
miles  southeast  from  the  Tybee  light-house,  which  is  about  3  miles  long  and  2  miles 
wide,  has  a  depth  of  15  to  18  fathoms,  has  a  bottom  of  corals,  ^'willows,"  sand,  and 
sheUs,  and  is  frequented  chiefiy  from  January  to  March  for  blackfish  and  snappers; 
(3)  Sapelo  Ground,  located  about  10  miles  east  of  Sapelo  Island,  is  4  miles  long  and  1 
mile  wide,  is  9  to  10  fathoms  deep,  has  a  bottom  consisting  of  corals  and  shells,  and 
is  visited  by  Charleston  and  Savannah  fishermen  from  June  to  January,  blackfish  and 
snappers  being  caught. 

IMPORTANCE   AND   DEVELOPMENT    OF   THE  FISHERIES. 

While  the  fisheries  of  Georgia  are  of  less  extent  than  those  of  any  other  State  in 
this  region,  their  relatively  small  importance  depends  upon  the  fa(;t  that  they  are 
undeveloped  rather  than  upon  any  scarcity  of  fishery  products  or  upon  any  difficulties 
in  the  way  of  prosecuting  the  industry.  In  the  numerous  bays  and  sounds  and  in 
the  shore  waters  desirable  food- fishes  are  found  in  great  variety  and  abundance,  but 
are  taken  only  in  small  quantities.  In  the  rivers,  on  the  other  hand,  fishing  has  been 
more  extensively  prosecuted,  and  it  would  api>ear  that  in  the  case  of  the  alewives  and 
sturgeon  there  has  been  overfishing. 
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Comfmnrig  the  4'Xtejit  of  the  finherien  of  Georgia  in  1890  with  that  in  1880.  it  is  to 
tHi  obwr vi;d  that  an  a^lvance  haA  ffCAmrred  in  the  number  of  persons  employtfd,  the 
amount  of  capital  invested,  and  the  valae  of  the  products  of  the  salt-water  fisheries, 
while  in  the  river  fisheries  there  has  been  sach  a  serious  decline  in  the  value  of  the 
MtnrK^^^n  and  ale  wives  that  the  aggregate  output  for  the  State  is  eleven  thousand 
dollars  less  than  in  1880.  The  increase  in  the  yield  of  oysters,  shad,  terrapin,  and 
m|uet4'.ague  is  a  notic^eable  feature  of  the  fisheries  in  recent  years. 

The,  oyst<5r,  the  mr>st  valuable  product  of  the  fisheries  of  Georgia,  is  the  one  to 
which  the  greatest  attention  has  of  late  years  been  direr:ted  and  on  which  the  State 
will  probably  most  rely  for  the  improvement  of  the  fisheries  in  the  coastal  waters. 
(Jp  Uf  within  a  few  yc^ars,  the  depletion  of  the  l>est  oyster-grounds  in  the  State  had 
l^een  going  on  unchei^kcil,  and  it  seemed  only  a  question  of  time  when  the  beds  in  the 
most  ar!C<*'Ssible  situations  would  be  almost  exhausted.  In  1889,  however,  the  legisla- 
ture enaisted  an  enlightene<l  law,  taking  efiei^t  January  1, 1890,  for  the  regulation  and 
proU'^^tion  of  oyster-culture,  which  placced  the  industry  on  a  firm  footing  and  is  no 
doubt  destine^l  to  greatly  promote  the  oyster  interests.  Under  the  provisions  of  the 
iH't  authorizing  the  leasing  of  grounds  to  private  persons  for  long  periods  of  time  and 
ref]uiring  the  cultivation  of  same,  the  following  transactions  took  place  in  Chatham, 
Glynn^  and  Camden  counties  in  IH\H): 


(/miuil«Mi. 


Olynii    . . . 
<>a}nfliiii  .. 

Tiitiil 


'Area  taken: 
for  plant-       OynU^B 
ing  pur-       planted. 

pofieii. 

1 

1 
Value. 

Aerei. 
450 
5,418 
1,878 

ButkeU. 

30, 0(H) 
60,000 
27,000 

$3,000 
4,500 
2.700 

7.240 

117,000 

10,200 

Shells 
planted. 


ButheU. 

28.000 
10,000 


38,000 


Value. 


$1,400 
300 


1.700 


The  legislaturo  also  authorized  the  appointment  by  the  governor  of  an  oyster 
commission,  and  scHMired,  through  the  governor,  the  assistance  of  the  U.  S.  Coast  and 
(toodetic  Survey  In  making  an  examination  of  the  waters  of  the  State  with  reference 
to  their  adaptation  to  oyster-culture.  The  hydrographic  surveys  of  the  littoral  waters 
were  conducted  by  Mr.  James  0.  Drake,  ensign  U.  S.  Navy,  in  the  fall  and  winter  of 
1880-90,  whose  investigations  had  a  scope  similar  to  those  carried  on  by  the  U.  S. 
Fish  Commission  in  South  Carolina,  of  which  mention  has  already  been  made.  The 
valuable  report*  of  Mr.  Drake  notes  the  general  depletion  of  the  beds  by  excessive 
fishing,  the  area  of  tlio  depleted  grounds  being  1,700  acres.  30,000  acres  of  bottom, 
now  dostitut4^  of  oysters,  are  considered  suitable  and  available  for  oyster-culture. 
The  reimrt  makes  the  following  important  reference  to  oyster-canning  and  its  effects: 

Ah  a  inoaiiH  of  riipidly  dt^plotiiiK  tho  natural  bodn  uo  more  effective  method  could  be  institated 
than  tho  ONtahliNhuiciit  of  laotorlo8  for  the  oaunin^  of  oystern.  These  in  the  end  will  be  of  great 
b(Mtot\t  to  the  Stato,  bocauno  tho  Hotmer  the  natural  beds  are  depleted  the  sooner  will  the  citizens 
ongaff^  in  private  ru1tivation»  and  enact  lawn  that  will  give  inducement  to  capital. 


•  ()u  the  HoundN  and  i^Htuarioa  of  Heorgia,  with  rt^ference  to  oyster-culture.     Bulletin  No.  19,  U.  S. 
(%MiMt  nnd  Hcodetlo  Survey,  WashingtiUi,  1891. 
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Next  to  the  oyster,  the  most  important  product  of  the  fisheries  is  the  shacl,  the 
yield  of  which  in  point  of  vahie  is  nearly  equal  to  that  of  all  the  other  fishes  of  the 
State.  After  the  shad,  the  species  in  the  order  of  their  importance  are  terrapin,  sque- 
teague,  catfish,  and  shrimp.  In  the  output  of  terrapin  Georgia  is  surpassed  only  by 
Maryland  and  Virginia. 

CONDENSED    STATISTICS   OF    THE   FISHERIES. 

From  the  three  tables  which  follow  a  general  idea  may  be  obtained  of  the  extent 
and  condition  of  the  fisheries  in  1889  and  1890. 

Table  31  shows  that  in  the  latter  year  G4  ])ersons  found  employment  in  the  vessel 
fisheries,  1,357  in  the  shore  or  boat  fisheries,  and  201  in  the  shore  industries,  the  total 
number,  1,622,  being  an  incn»ase  of  125  over  the  previous  year. 

The  vessels,  boats,  ap])aratus,  etc.,  used  in  the  fisheries  and  the  amount  of  capital 
invested  are  given  in  Table  32.  The  23  vessels  employed  in  1890  measured  267.74 
tons  and  were  valued  at  $26,800,  the  apparatus  carried  on  them,  consisting  of  seines 
and  tongs,  being  worth  $1,617  additional.  The  boats  in  use  numbered  788,  and  had  a 
value  of  $9,766.  In  the  shore  fisheries  the  gill  net  is  the  most  numerous  and  valuable 
form  of  apparatus,  after  which  come  the  seine,  pound  net,  and <ast  net,  the  aggregate 
value  being  $12,888.  Shore ,  property  and  working  capital  constitute  the  largest 
investment,  amounting  to  $123,360.  The  total  value  of  fishing  property  in  1890  was 
$174,431,  an  increase  of  $53,456  over  1889,  the  advance  being  mostly  due  to  additions 
to  the  fleet  of  oyster  and  fishing  vessels  and  to  the  working  capital.  ^ 

The  quantities  and  values  of  the  principal  products  taken  in  1889  and  1890  are 
shown  in  Table  33.  In  the  former  year,  2,643,533  pounds  of  fish,  oysters,  shrimp, 
etc.,  were  landed,  valued  at  $105,727;  in  1890  the  catch  was  2,994,117  pounds,  worth 
$123,563.  The  value  of  oysters  is  greater  than  any  other  species,  amounting  to  $40,520 
in  1890,  after  which  are  shad  worth  $30,918,  terrapin  worth  $9,107,  squeteague  worth 
$7,911,  catfish  worth  $8,175,  and  shrimp  worth  $6,081.  The  increase  in  the  value  of 
the  yield  in  1890  as  compared  with  the  previous  years  depended  largely  on  an  impor- 
tant augmentation  of  the  oyster  output. 

51. — Table  of  persona  employed. 


I  Number. 

How  engaged. 


1889.  1890. 


In  vessel  fisheries 

On  trans|M>rting  vessels 

In  shoro  fisheries 

On  shore,  in  fish-houses,  etc 


29 

50 

;{ 

14 

1.294 

1,357 

171  1 

201 

Total 1, 497  I        1. 622 


F.  C.  B.  1891—21 
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SS. — Table  of  apparaitii  and  capital. 


1KS9. 

1B80. 

No. 

Vnlne. 

No. 

Valae. 

V 

iia5» 

»,«7S 

mi 

3 

56.11 

■■"788' 
28 

'ts 
"  "m' 

tlO,02S 

3.960 

3.31S 

2 

850 
123 
W7 

'•S 
'1 

2M 

5« 
4S,>W 
M,200 

I,  SOS 
T17 

''i 
■•a 

sot 

saa 

81,  MO 

71.8QD 

TO 
18 

i 

Appantu  of  captare— immI  Baherieg: 

112 

120,  >TS 

171,131 

Breiun  and  porcb 

Catflih    

Channel  ba«« 

Hiokar;  diad 

Mallei 

3e>bH« 

Shad 

Sbeepabeid 

Sputa  and  Fmahpn 

Sqnoteasiio   

Striped liaaa  ..-- 

SWreeoo  

Sockera - 

WhltlDg - 

HiBoelluwDua 

ahrimpa .- -■ 

CiXm 

Templna 

Total 

*  183,200  buahela.  1 221.3E7  bnahela. 


THE  FISHERIES  CONSIDERED  BY   CUITNTIES. 

Of  the  twenty  counties  tlie  fisherios  of  which  are  covered  hy  this  report,  only  six 
are  dire('tly  on  the  seaboard,  tlie  remainder  boiiif;  on  the  Savannah,  Altamalia,  and 
other  rivers.  The  coastal  counties  are  Chatham,  Bryan.  Liberty,  Mclntoah,  Glynn, 
and  Camden. 

The  fisheries  of  Chatham  County  are  much  more  important  than  those  of  all  the 
other  counties  combined     It  has  thv  most  iiunicroiis  fishing  population,  the  greatest 
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amount  of  invested  capital,  and  the  largest  and  most  valuable  yield.  The  only  vessel 
fishing  in  the  State  is  carried  on  from  this  county,  and  in  the  catch  of  nearly  all  of 
the  principal  products — shad,  oysters,  shrimp,  terrapin,  etc. — it  takes  the  lead.  Glynn 
County  ranks  next  to  Chatham  in  the  general  importance  of  the  industry,  surpassing 
the  latter  in  the  extent  of  the  mullet  and  squeteague  fisheries.  The  other  coast  coun- 
ties in  the  order  of  their  rank  are  Bryan,  Camden,  Mcintosh,  and  Liberty. 

The  three  tiibles  which  follow  give  a  detailed  view  of  th(»  fisheries  by  counties. 
The  minor  (mostly  semi-professional)  fishing  on  the  rivers  docs  not  seem  to  require 
separation  into  counties. 

34. — Table  showing  by  counties  the  number  of  persona  employed  in  the  fisheries  of  Georgia  in  1889  and  1890. 


Connties. 


Riohmond,  Barke,  and  Screven. . 

Chatham 

Bryan 

Mcintosh 

Lanrens,  MontKoniery.  Tattnall, 
Liberty.  Palaaki,  bodRe,  Wil- 
cox,  I'elfalr,  Coffee,  Appling, 
and  Wayne 

Glynn 

Camden 


Total 


On  vesselHtish- ! On  vessels  trann 


lug. 


1889.   ;     1800. 


29 


29 


50 


50 


porting. 
1889.        1890. 


14 


U 


In  shore  fish- 
tiries. 


1889. 


72 

314 

70 

45 


650 

120 

23 


1,204 


1890. 


67 

302 

71 

43 


677 

156 

41 


1,357 


On  shore,  in 
flsh-houHes,  »tc. 


1889. 

1800. 

96 

114 

75 

87 

171  201 


ToUl. 
1889.        1890. 


72 

442 

70 

45 


650 

195 

23 


1,497 


67 

480 

71 

43 


677 

243 

41 


1,622 


35. — Table  showing  by  countiee  the  apparatus  and  capital  employed  in  the  fieheries  of  Georgia  in  1889 

and  1890, 


Designation. 


Vessels  fishing 

Tonnage 

Outfit 

Vessels  transporting 

Tonnage 

Outfit 


Boats 

Apparatus  of  capture — vesael  fisheries : 

Seines 

Tongs  

Apparatus  of  capture— shore  fisheries : 

Seines 

Gill  nets 

Cast  nets 

Fvke  nets 

Skixn  nets 

Small  traps 

Lines  

Tongs  

Shore  property 

Cash  capital 


Total 


Richmond,  Burke,  and 
Screven. 


1889. 


1890. 


No. 


35 


39 
10 


6 
26 


Value.     No.  '  Value. 


$218 


310 
50 


18 
39 
91 


50 


776 


32 


38 
8 


5 
27 


Chatham. 


1880. 


No.      Value. 


13 

118.50 


1 
15.60 


$202 


308 
40 


15 
41 
93 


50 


749 


200 

9 
13 

10 

75 

105 

7 


96 


$6,675 


8,960 
1,000 

•  •  •  •  1 

100 
3,348 

423 
104 

360 

3.629 

525 

230 


20 
212. 33 


1800. 


No.      Value. 


1 
14.37 


197 

28 
40 

14 

84 

100 

8 


105 

48U 

.39.400 

33.200 

93,539 


100 


$10,025 


3,376 
3,500 


800 
3,818 

1,305 
312 

520 

3,870 

500 

270 


111 

500 

40.020 

41,700 

110,726 
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.Vi. — TahU  tkowing  hffrounUe*  the  apparatus  and  capUal  employed  im  the  Jiakena  of  Georgia — Cootinned. 


Biyu. 


lfcIiito«k. 


DtMignalkm. 


189. 


10M. 


1899, 


18UL 


So. 


Taloe.      Xo. 


Value. 


Xo.       Taloe.     Xo.       Value. 


htmu 

;  ApparatiMof  «»ptare 

!        riilineUi 
Cant  neto 
FjrlLK  tustM 
PoaaA  net* 
Lfnea 
Tonjca 
Khor«  properij 

Total 


Deaignation. 


Laarena,  Monteomery.  Tattnall, 
LibcTTty.  Pnlaaki.  'Dodge, 
WUcox,  Telfair,  Coffee,  Ap- 
pling, and  Wayne. 


1889. 


1890. 


No. 


337 


leo 


Veaiielii  trannporting 

Tonnage 

Oatflt 

ikmta 

Apparatoji  of  captore: 

Heinea 

GillneU 

Cant  neta ' 

SkimneU 291 

Hmall  traps I      50 

LineH  

Tonga 

Hhor«  property 

Ciuih  capital ! 


Total 


Valne.  i  Xo.  |    Value. 


$1,023 
*"*326 


352 


164 


849 
84 
77 


302 
49 


2,353 


Glynn. 


1889. 


1890. 


Xo. 


Value.  I    Xo.      Valne. 


1 
11.68 


$1,067 


339 


878 
83 
85 


67 

4 
36 
22 


8 


$3,000  '  2     $7,500 

41.04  j 

750    1    1,600 

1,387         107  i    3,684 


140 

1.095 

110 


5 
45 
26 


40  I 
7,200    . 
3,000    . 


11 


140 

1,240 

128 


8 

56 

8,110 

23,000 


2,442  ' I    16,730 


45,466 


Deaignation. 


VoaaelN  flahinK 

Tonnage 

Ontttt 

VoaaelH  transporting 

Tonnage 

Oatflt 

Hoats 

Apparatus  of  capture— vessel  flshohos: 

Seines . . . 

Tongs  

Apparatna  of  capture— shore  tisherieM : 

Seines 

UiUueU 

Cast  neta  

Fyke  neta  

Pound  nets  

Skim  nets 

Small  traps 

Lines 

Tongs  

Shoro  property 

Cash  capital 


Total 


Camden. 


Total. 


1889. 


No. 


Value. 


14 


7 
7 


$331 


195 
35 


1890. 


1889. 


No. 


32 


8 
0 


2 

10 

240 


813 


Value. 


$656 


235 
32 


No. 


13 
118.50 


2 
27.37 


725 

9 
13 

18 

373 

152 

9 

5 

297 

76 


Value. 


$6,675 


3,960 
4,000 


o 

15  ' 

250  , 

7. 100  ' 


112 


850 
7,384 

423 
104 

587 

7,458 

760 

240 

1,250 

867 

123 

294 

560 

49,240 

36.200 


1890. 


No. 


20 
212.33 


$10,025 


3 
55.41 


788 

28 

40 

23 
398 
148 

11 

5 

307 

76 


117 


H.290    120,J»75 


Value. 


3,375 
11,000 


2,400 
9,706 

1,305 
312 

747 

7,957 

740 

285 

1,250 


124 

306 

586 

51,560 

71,800 


174,431 
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<6. — Table ihoiPing  bg  couHtUe  and  ipivirg  the  yiitd  of  the  Jitkerim  of  litorijia  in  IHS'J  aiiil  IS90. 


Species. 

Kitliiii 

id.ltur 

P.mud«.    Viiliie. 

l'..UDdM. 

Is 

12.1)00 

B,»:iS 

51,»17 

n:2oo 

IIO.UUO 

•^'''""'^- 

P...md..  v.a,,... 

Value. ;  Peanda. '  Value. 

(300           g,000         *34D 

IBS           3,3:M            I4S 

2.180         7B,OS2        2,177 

7W      20.BM       1,2» 

Uflj,      K.-m\       7M 

Ale 

Sta-rr^::::::::;::;:::::::::::::: 

i.iso      »ii4        2,130      *im 

Shad 

B,50U|      sni  ^      B,(i2a        wri 

B,HW        138,775 
2,200  1      34,580 

ll.OSO 
3O0 
MO 

IB.  «K)  .         imi         25,  auU           3M 

ill 

IwloM 

4«6  1     14,  isi 

,S 

8,217,         3a2|         5,920 

3W 

IB.01U     883,100  .  a, iis 
250        4,ouo  1      sn 

4,500        IM,1«0  1     5.108 
X5,'>         4a,<MD  '     lioOO 

'too          ■j;760i      '400 

CavUn 

IO,SeT  '    «,BW        gS.M3  1    t.BlS 

1.441.010 

HpeclM. 

Br 

18M. 

an. 

Mtlnto-li. 

1890, 

18M.              1               IMO.              i 

Pounds.  1  Value.  1  Pound.-  \  Talut 

PoUDd>. 

V Jue.    Pmind.. 

Value. 

Al  wl 

1 

«.61« 

3«0            5,0.>4 
730  1       a5.«63 

2B 

3.4«6 

*2»            3.000 

W«,       20;475 
810  1       10.  500 

285 
728 

4,BU0 

210        ftiio 

402 

Shad 

97,a05 

7.4B5  1     114.  r,» 

8,825 

1:^ 

(66 1     i.iioa 

«UU         IB,  I'M 

210     s;s«3 

i 

25.  »w 

141000 
4.500 

WO           2.800 

400           81400 
750]         i:»80 

207 
240 
385 

»75 

00'           MO 

to 

11,322 

80,8§0 

_,,„,.„,.,»  1 

coi,T^tair.C<n 

Wayne. 

SpKla. 

niery,    Tattnall, 

Glynn. 

188B. 

ValDB. 

I8»s.                    i8»a. 

Pounds. 

Value. 

Pmnda. 

PoDDd.^ 

Value.    Pounds. 

Value. 

7,W£ 
«,«8 

»3M 

2.3SU 

7.W0  1      t.'WS 
*g,7B8      Z,B8 

12.000 

750 
29.900 
I4.«20 

b!i2o 

WOO         11,920 

■1'   1 
174      3;ooo 

,1 

"ois 

3.285 

W.177 

7.574 

M,M3 

7,881 

im 

2« 
IM 

4:413 

20 
2B 

3.U40 
Z4. 170 

3«2.«80 

IS 

is2       3, iso 

1,209        27,920 
0,132      559.188 
MJ       .,,» 

265           5.040 

159 
1,398 

e,9wi 

795 
48 
828 

MO 

M 

1,9(0 

W 

ToUl 

1«Z.2S7 

10,577 

"■=!'•■•" 

513.739 

14.741        749,388 

18,329 
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S6. — Table  akoaing  by  eounlie*  and  >paeU»  th«  yield  of  thtJUhtriei  of  Georgia  in  1889  and  1890— Coatianei. 


Sp«cieB. 

CuDden. 

TL,UlfoptheSU.l«.                1 

IggV. 

IBW. 

lg§S. 

,».   1 

PooudK. 

Taloa. 

Fonnd.. 

V»lu«. 

Pmind.. 

Vnlnis. 

Pontids, 

Value. 

AJewlTM 

36,400 
2D.3S9 

■as 

41 
14. IBS 

■ss 
is 

si 

.1 

.1:S 

38,870 

•580 
8M8 

2;21S 
300 

2;a»i 
sou 

TOO 

'730 

1,487 

";i 

1,08b 

B,I07 
440 

2,  MO 

*1« 

3.100 

*'» 

7.300 

7,21M 

- 

"1  »E 

i3.«eo 

oS 

800 
18,800 

C 

I^IOO 
3,838 

2«e 

OBO 
7,810 
28,881 

250 
B,B7S 

•■i 

ia,a» 

1*1,  OWj 

is 
..ili 

4,000 

5,asa 

B0,7M 

I3S,7»T 

aw 

S,MO 

280 

4.  wo 
3U 

206 

139.  DM 

3,12!        183,157 

4,391 

a,  613,633 

S,W4,117 

113.  MS 

FBODUCTB  WITH  BEFEBBNCE  TO  APPARATUS  USBD. 

In  the  lunited  yeaael  fishing  now  carried  on  in  Georgia,  seines  and  tongs  are  the 
only  forms  of  apparatus  used,  and  terrapin  and  oysters  axe  the  only  products  taken. 
The  results  of  this  fishery  in  the  two  years  covered  by  thi>)  report  ai«  shovm  in  the 
following  table,  which  relates  to  Chatham  County,  to  which  the  use  of  vessels  Is 
confined : 

37. — Table  $)iomng  by  apparalni  tht  yield  of  Iht  vetieljieheriet  of  Georgia  in  I8S9  and  1890. 


Pounds. 

Value. 

ISBO. 

Pound-. 

.mooo 
{29.  152 

Value. 

(7,1(10 
8,318 

"^ffi^t™ 

•:■■" 

«.2ai 
n.oso 

■ttinm 

227.040 

8,910 

27B,752 

13. 478 

Mbiuheli.              t35.800b<iaheb. 

; 7,380  in 

number, 

59.31 

Mtnoum 

The  kinds  of  apparatus  employed  in  the  shore  fisheries  are  much  more  numerous, 
and  the  following  table,  giving  the  quantities  and  value  of  products  taken  in  each  form, 
presents  some  interesting  factH  for  the  different  counties.  The  most  iiiiiKii-taiit  means 
of  capture  are  gill  nets.  In  1«»0  tliose  t«ok  008,062  pounds  of  fish,  vahu'd  at  8.'i7,063. 
The  next  prominent  apparatus  are  lines,  whicli  yielded  3ii'.i,2T2  pounds  of  rt»li,  worth 
$17,887.  The.  other  forui.s  of  ap])anitiis  used  in  the  rapture  of  lish  proi»er — seines, 
punud  nets,  cast  nets,  tyke  nets,  etc. — are  relatively  unimportant. 
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Appimtiis  Biul  aiwlrs. 

Rlobmn 

-d.  Bark,,  .ml  Ben,™. 

1X81 
Pound.. 

11,326 
2.00II 

Clutlhwii. 
VUi»».|  l-oundi. 

*184           B,gMI 
ISl           fi,3W 

ISO       4!ues 

y«iuB. 

!««., 

18W. 

Fupnd*. 

V^lau, 

rgoDdi. 

V.1UO. 

^Th«,»,ib»« 

»3i» 
303 

■3iKI 

T   (Al 

12,  SOU 

nisiT 

8S5 

1B.46U 

1.071 

"""fiSW-bnd 

§00 

S,20l> 

048 
MO 

'ho 

704 

4,fl«l 

(TIT 

4.  Mi 

noa 

10.800 

240 

3«a 

a6,i!i)o 

4,  DUO 

300 
3S(I 

T  tal 

■J5.7» 

-_=-__ 

14.  ZM 

"•■"■ 

14,702 

CutneU: 

I'.aiB 

VZBO 

M 

Total 

fl.MT 

3W 

PykeneM: 

S 

30l> 

4S0 

340 
X40 

21,000 

seo 

10,000 

7U 

SkimueM: 

I.MO 

=S 

i,e»        an 

T  t.1 

iioo 

:S3« 

l.t«B  1       21S 

8™ai_^^. 

•.7TO 

WT 

«,gl8 

-4U 

Li=«, 

4.U4 

BB,Sa4 

ISS 

B,aoo 

IS 

4C1,00» 

citoo 

w;o33 

iw 

4tl2 

2.400 
2» 
MO 

4.782 

s,s3a 
iflioou 

lO.OOO 

io,a« 

6,000 
10,000 
36.000 

3.000 

'mo 

300 
000 

300 

000 

2,100 

100 
aoo 

a.  148 

J8.STO 

isas 

37,643 

£.:»i 

MD 

M 

goo 

so 

M.4«a 

Z.3M 

a.,n3|  i«a 

ii3.  HI 

i;i,  u;; 

220.  OOO 

1U.770 

189,000 

13.400 

aw 

1,M0 

'II 

31,871 

«7,4M 
l,2ia.O70 

21.206 

807.  944 

30. OSS 

W.3B7 

4.049 

U.443 

4,B12 

4»,,W 

l,280,m 
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S8. — Tahle  shotoing   by   counties^   apparatusy   and  species  the   yield  of  the  shore  fisheries  of  Georgia  in 

1889  and  1890— Contimiedi. 


Apparatus  and  species. 

Bryan. 

Mcintosh. 

1889. 

1890. 

1889. 

1890. 

Pounds. 

Value. 

Pounds. 

Value. 
$110 

Pounds. 

Value. 

Pounds. 

Value. 

Seines : 

Mifloellan^^ons  fl«h ...., tt 

2,500 

$100 

2,970 

Gill  nets: 

Hiokorv  shad 

4,800 
97,305 
33,600 

240 

7,485 

600 

8,040 

113, 100 

15,120 

402 

8,700 

270 

850 
15,080 
25,200 

$43 
696 
540 

1,100 

20, 475 

2.860 

$55 
945 
143 

Sliad 

StuTfifeon 

Total 

135, 705 

8,325 

136. 260 

9,372 

41,130 

1,279 

24,435 

1,143 

Cast  nets: 

Mullet 

4,000 
1,120 
1,870 

260 

68 

112 

4.180 
1,230 
1,960 

285 

81 

127 

So  ueteafiTue 

Miscellaneous  fish 

Total 

6,990 

440 

7,370 

493 

Fyke  nets : 

Catfish 

Miscellaneous  fish 

Total 

1,715 
1,000 

60 
40 

2,515 
1,675 

88 
67 

!..."". 

""" 1'" 1 

2,715 

100 

4,190 

155 

Ponnd  nets: 

Ale%v^ives 

Catfish 

Shad 

28,000 
19,890 

420 
560 

16,000 

20,070 

1,625 

4,000 

240 
600 
125 
320 

Striped  bass 

Total : 

Lines: 

Bream  and  perch  .  - 

5,060 

400 

52,  950 

1,380 

41,095 

1,285 

6,516 
3,949 

300 
110 

5,004 
3,078 

222 
96 

Catfish 

.......... 

Channel  bass 

.......... 

3,460 
8,800 
2,000 

230 
572 
120 

3,000 
9,270 
2,153 

215 
645 
140 

Saueteasrue. 

! 

Miscellaneous  flnh .  r 

1,534 

70 

918 

42 

Total 

11,999 

480 

9,000 

360 

14,260 

922 

14,423 

1,000 

Miscellaneous : 

Oysters .- 

14,000 
4,500 

400 
750 

8,400 
1,980 

240 
385 

Terrapins 

.....;;; .j  """ 

Caviare 

375 

60 

250 

40 

Total 

375 

60 

250 

40 

18,500 

1,150 

10,380 

625 

Grand  total 

206,244 

10,445 

194, 365 

11,322 

80,880 

3,791 

56,608 

3,261 
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38. — Table  shoiring  by  counties,  apparatuSy  and  species  the  yield  of  the  shore  fisheries  of  Georgia  in  ISS9 

and  1890 — Continued. 


1 

1 

Apparatus  and  H)>ecie8.                    ' 

Laurens, 
Liberty 
cox,     1 
and  W 

Montj{«">t'rv,    Tattnall, 
,    PuUiski.    l)odKe,    Wil- 
elliiir,    CotJ'ee,    Appling, 
liyne. 

Gly 

nn. 

i 

1889.             .             1890. 
Pounds.  ,  Value.    Pounds.     Value. 

1 

! 
4,205         $210  1        4,840  1       $243  , 

188( 
Pounds. 

Value. ' 

189( 

Pounds.  1 

1 

). 
Value. 

Oillnt'te:                                                               | 
Hrt'ttui  and  nprch 

Channel  bass 

8,160 

750 

19,  700 

14.  820 

42,  (KM) 

8,120 

$408 

38 

788 

684 

2. 100 

232 

7,920 

900 

21.500 

19,800 

50, 500 

$395 

45 

860 

916 

2,526 

Hickorv  shad i         .    ..    .' i.... ; 

Mullet " ' 

Shad 

S<iliete;li?u<'                 

42,  055 

3, 180 

41.779  ;     3.213 

1 

Sturgeon  

Suckers           .              .          

3,640 

4,017 

940 

26 
46 

2.  8(M> 
4,493 
1,360 

20 

MM*' 

69 

MiBcellaneous  tiuh 

14. 370 

719 

16,400 

820 

Total 

Cast  nets : 
Mullet 

54,857 

3.  661          55,  272 

3,  770 

107,  920 

7,200 
8,640 
3,520 

4,969 

117,020 

5,660 

1 

i 

288 
432 
176 

4,480 

11,200 

4,000 

179 
660 
200 

So  iietiMiifuo              

MiHcellautHiUH  tlHh                    1                    1-- 

Total 

1 
1 

19.  360 

896 

19,080 

939 

Skim  net«  : 

Shad 

57,122 

4,894 
707 

58,084 

4,468 

Small  traps : 

Catflsii 

13,943 

12.850 

641 

Lines : 

Bream  and  neroli 

2,ft40 
33,465 

142 
1,673 

3,100 
35,916 

165 
1.797 

. 

Cattish 

Channel  baMS 

1 

3,840 
3,664 
3,480 
4,200 
3,040 
6,280 

192 
73 
174 
210 
152 
314 

4,000 
4,000 
3,000 
4,000 
3,180 
7,520 

200 
80 
160 
200 
169 
376 

Drum 

........|-                 

Snots  und  croakers      

Soueteacue                                      

\ 

Whitine 

Miscellaneous  Ush 

J 

Total 

Miscellaneous : 

Ovsters 

' 

36,305       1,815         39,016       1,952 

24,504 

1,116 

26,700 

1,166 

1 

362,880 

25,000 

1.280 

1,920 

875 

6, 132 

1,195 

64 

265 

105 

569,  188 

21,200 

960 

6.640 

8,996 

796 

48 

826 

Shriiuus     i i 

Crabs            ! 

Terranins i ' ; 

Caviare -- i 

Total 

391,955 
543,739 

7,781 

10,665 

Grand  total 



162,227      10.577        165.222  '  10.831 

14,741 

749,388 

18»329 

i 
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iii 


AppiiHitue  unil  -ppci™. 

Cm. 

idea. 

Tirtdfor 

tbeStBt«. 

i 

18» 

■»■      1 

I'oiuid*. 

ValfUk 

Tilue. 

roanda. 

V.iu«. 

Fonnds. 

V«(UB. 

*1B4 

iao 

4,184 

268 

150 

IS.  000 

7» 

23.430 

1.181 

. 

4.aoo 
lu.iao 
18,  «o 

41,200 

S| 

1.8U« 
3.340 

Kaoo 

70.  BOO 
80.GSU 

4:4»;i 

30,2*3 

243 

l!004 

Ti 

1,584 

i,i»a 

mto 

aiw 

•lot 

(.wo 

CO 

«.]M 

ui 

10.  SM 

E9S 

IS.  on 

■50 

B,S«I 

178 

4.1«1 

JUB 

21,  NU 

i.oss 

M.3M 

I.3H 

IS 

II 

M.TM 

(I08.«I2 

87,083 

m 

500 
781 
80 
432 

VtUofU: 

IS4 

00 
020 

3B3 

8.120 

■;780 
IS.  230 

i,m6 
i,i« 

72 

IDB 

i.iio 

U 

eao 

« 

1.0M 

M 

*,W 

Dt 

Lwo 

sse 

37.1^7  i    1.024 

37.730 

2,015 

""ISSi. 

8,000 
8,715 
fl.lKW 
1,000 

270 
480 
10 

8.OO0 
7.S15 

340 
2S1 
340 

S3. 7  IS 

I.OSO 

20.190 

8W 

'•"SXSi. 

18.000 

10,BS0 

sw 

18,000 

20.070 
1.025 
4.000 

soo 

330 

B,DW 

400 

SI.BSO 

1,3«0 

41.805 

1,288 

'"a-; 

I 

M.OU 

sso 

4,B1» 
IS 

"IS 

4.8tt 

56,ia 

t.KS3 

M,B0» 

twi 

»^JS: 

^1 

10,713 

1.114 

ia,nu 

1.04B 

ItlloM 

10.580 

s!i«t 
it.tu 

OS.  ITT 

a.088 

Kl 

807 

3.2U 

S20 

11.440 
143.080 

IS  000 

5.000 
13.JS00 
40.270 

ZOO* 

B5!l«3 

SIS 

a.  182 
i.xs 

300 

«00 
300 
7W 

'i 

3.BM 

z 

4S 

l:iS! 

H 

» 

I.OW 

S 

»o 
i.ow) 

w 

1.4S0 

73 

!;S 

w 

s,2oe 

IK! 

S.MI 

»» 

sryres 

10.14* 

SSJ.?T= 

17.887 

^k;: 

SO.TM) 

i.sai 

».<» 

=.«» 

Si 

use; 

ii,»oii 

U4M 
HO 

s.ora 

2.5*0 

1.910.885 

(7,80a 
14.898 
3.000 

33.300 

■.081 
t.OOO 
1731 
4W 

g». :;::;;:;;:::;:::;:::"::":::: 

1»3 

u 

l.MO 
»0 

M 

Totsl 

128,  UW 

I.K93 

3.12; 

ltt34T 

183. 15T 

l.l)5.SS3 

Si  000 

l.SSI.SV 

a.Tis.3« 

41481 
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SHOKE   INDUSTRIES. 


The  most  important  of  the  shore  ftsliiug-iiulustries  of  this  Stat/O  is  the  wholesale 
trade  in  fresh  tisli,  tnrtles,  terrapins,  oyst/ers,  shrimps,  crabs,  et<t.,  whirh  is  centc^red  at 
Savannali  and  Thunderbolt.  Six  firms,  employinjj^  114  persons  in  various  e>apa<*itioH 
and  having  over  $70,000  invested,  are  engaged  in  buying  products  from  the  flshormen 
of  this  and  other  States  and  in  shipping  them  U)  southern,  western,  and  northern 
markets.  2,400  tons  of  ice,  valued  at  $12,000,  were  consumed  in  IHOO  in  the  preserva- 
tion of  the  products  during  and  prior  to  trailsportation.  This  bnsiness  is  very  extensive; 
in  1890  the  quantity  of  fisli,  etc.,  purchased  and  sohl  was  0,40r),50l  ponnds,  for  wldch 
the  dealers  paid  $392,719,  whih^  the  gross  sales  werc^  jirobably  not  less  than  $1,000,000. 
The  principal  details  of  this  trade  are  brought  ont  in  the  following  table.  The  mullet, 
sheepshead,  squeteague,  channel  bass,  misc(»llan(»ons  llsh,  gr(»(^n  tnrtle,  and  200,505  of 
the  shad  came  from  Florida.  The  8nai)pers  were  caught  by  New  England  Hmaeks 
fishing  off  the  Florida  coast  and  landing  tln^ir  fares  in  Savanmih.  The  oysters,  crabH, 
shrimps,  terrapins,  and  32,000  of  the  shad  were  tiik(Mi  by  local  flsh(irmen.  Oyst<5rs  are 
shipped  in  the  shell  and  also  shucked,  most  of  the  employes  n^.corded  Ix^ng  engaged 
in  opening  oysters  in  Savannah  and  Thunderbolt. 

39, — Table  nhowing  the  extent  of  the  wholesale  ftnh  trade  of  (Jhatham  (Umntiff  deoryla,  in  tH'JO, 


Items. 


Nnmber  of  flnna . . 
Peraonji  employed : 

Whlto 

Colored 


Value  of  property 
Ca«h  capital 


TuDS  of  ice  lUMi 


ProdnctA  handled : 

Channel  ba«« ponndN . 

Mullet do. . . 

Shad do. .. 

Sbeepnhead - do . . . 

Snappem <lo. . . 

Sqaet<*afnie do... 

loiiicellaneoua  tii»h do. . . 

Green  turtle «1«. .. 

Terrapini* do . . . 

ShrinipH do. .. 

CrabH do. . . 

<^)y»ter» do. . . 

Total  number  of  poundji  and  value  paid 


Number. 


6 

18 
101 


2,iU0 


200, 

4,  lg:i, 

'1,04«, 

3yo, 

1,  WX). 
440, 

ai&. 

:i4>i. 

J3I. 


Value. 


12,  000 


000 

$ll,40& 

400 

]M,ti(it, 

4U 

80,040 

(HHI 

20.400 

000 

46, 0(H) 

000 

•24. 47.** 

(JOO 

17, 326 

000 

H.orxi 

1«)0 

10.  m) 

OfJO 

t,  47r/ 

uoo 

71W 

607 

Kt,  vn 

y.  406.  fiOl 


WZ.Ilit 


•  322.595  in  num)>er.        1 12,720  in  nnmber.         *  2,700  Imnhfln.         [  V6.7W  in  nuiii»»«Tr, 
1:153.8<J1  bnabelB;  rnont  of  the  oysterM  w<;re  Mild  in  an  tt^ut-A  tJiuAilim*. 

The  retail  fish  tra^le  is  an  imjKirtant  jiart  of  the  industrial  life  of  Kavannab* 
There  are  eleven  rejrular  fish  stalls  in  the  city  market,  which  are  the  projHjrty  of  the 
city  and  are  annually  rent4'd  for  *202  to  $.'505  e^ch.  Nine  of  the  stalls  are  kept  ofien 
throughout  the  year,  but  two  are  not  u.se^l  regularly  e.vcept  on  Haturday  ni(|^bt,  when 
the  sale  of  catfish  forms  the  bulk  of  the  business.  In  1800  22  nwu  were  ojiij^nfi^eid  in 
this  trade,  i^3,225  was  paid  for  rent,  the  capital  iuv<fst4'i]  wa^  alxiut  412,000,  and  the 
cash  required  to  properly  run  the  indai^try  was  410,000. 
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1'lie  fullowiug  eHtimate  of  the  extent  of  the  retful  fish  trade  was  obtained  by  the 
intent  of  the  office.  The  Hource  of  the  retail  fish  supply  is  the  same  ao  that  of  the 
wboleaule  trade. 

40.—  T\ible§hov>ing  the  mtmt  of  the  retail  flih  trade  of  Savannah,  Ga.,  in  1830. 


HtHVlwi. 

Pnund. 

prlM. 

Pr 

ng  1 

Ti>.MO 

'is 

151).  (Ml 

■SB 

ll»,<M» 

4S,llM 

G,ooa 

53 

ia,<iw 

s 

M  """I 

li 

XSi"'.;:;::-::::: ::::::: 

i.moco 

"■"• 

Tlio  euQiiliig  of  oystura  is  a  braaoh  of  the  fishiug  industry  that  is  carried  on  in  one 
(Hiuiity  of  this  State.  In  1S89,  268,(MH)  cans  were  prepared,  the  market  value  of  which 
wiw  $18,750,  and  in  IWW,  479,730  cans  were  put  up,  which  sold  for  tSi.Sei.  The  quan- 
tity ofoystors  handled  wivs  50,000  bushels  the  first  year  and  89,500  bushels  the  next 
i  the  price  jtaid  wiw  10  eeiits  a  bushel. 


Ji.— lUle  ikiwiNj  tk»  «i 


of  lh«  a^nter-oanning  Jitdiulrj  of  Oeorgia  i»  XS89  and  1890. 


lteu.a. 

1«M.       j 

1S90. 

,1 
TU 

Is 

sen,  OHO 
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v.— FISHERIES  OF  EASTERN  FLORIDA. 

DBSCBIPTION    OF   THE   COAST   AND   RIVERS. 

The  coast  of  eastern  Florida,  followiug  the  general  trend,  is  about  450  miles  in 
length,  but  the  uumerous  rivers,  bays,  and  lagoons  give  to  the  State  a  much  more 
extensive  shore  line.  At  the  extreme  northern  part  of  the  State  the  St.  Marys  River 
forms  the  boundary  between  Georgia  and  Florida,  and  empties  into  Cumberland 
Sound.  Below  this  is  Nassau  Sound,  into  the  head  of  which  the  Nassau  River  flows. 
The  next  imi)ortant  interruption  in  the  shore  line  is  the  St.  Johns  River,  from  which 
to  the  southern  extremity  of  the  coast  there  is  an  almost  continuous  line  of  long, 
narrow  lagoons  or  rivers  which  communicate  with  the  ocean  at  irregular  intervals; 
these  are  the  North  River,  Matanzas  River  or  Lagoon,  Halifax  River,  Mos<iuito  La- 
goon or  Hillsboro  River,  Indian  River,  Lake  Worth,  and  Biscayne  Bay. 

The  principal  fishing  centers  are  Fernandina,  the  largest  coast  town  of  eastern 
Florida,  situated  on  Amelia  Lsland  and  separated  from  the  mainland  by  the  river  of 
the  same  name;  Mayport,  Fulton,  New  Berlin,  Arlington,  Jacksonville,  and  Palatka, 
on  the  St.  John  Riv^er;  Enterprise,  Sanford,  and  Monroe,  on  Lake  Monroe;  St.  Augus- 
tine, on  Matanzas  Lagoon ;  Ormond,  Daytona,  and  New  Smyrna,  on  Mosquito  Lagoon 
and  Halifax  River;  and  Titusville,  on  the  Indian  River. 

The  following  description  has  been  given  of  the  physical  condition  and  natural 
fishery  resources  of  eastern  Florida : 

The  eastera  portion  of  the  State  is  a  remarkably  level  section,  rising  bat  a  few  feet  above  the  sea. 
The  land  is  composed  wholly  of  sand  and  broken  shells,  covered  hero  and  there  by  a  thin  layer  of  vege- 
table mold.  The  higher  ridges  of  the  region  are  covered  with  a  scattered  growth  of  pine,  while  the 
intervening  depressions,  which  are  submerged  to  a  depth  of  from  a  few  inches  to  several  feet,  support 
a  rank  growth  of  various  swamp  grasses,  or  are  covered  with  dense  thickets  of  cypress,  palmetto,  mag- 
nolia, and  ash.  Even  in  the  higher  pine  lands  one  finds  a  great  number  of  land-locked  ponds  and  lakes 
varying  from  a  few  rods  to  several  miles  in  extent.  Along  the  ocean  shore  the  current  has  thrown  up 
low  sandy  bars  for  nearly  the  entire  length  of  the  State ;  aud  behind  these  are  shallow  lagoons  or  arms 
of  the  sea,  with  here  and  there  an  opening  to  the  ocean.  Tliese  lagoons,  called  by  the  inhabitants 
rivers,  are  often  broad  sheets  of  salt  or  brackish  water,  extending  continuously  for  many  miles  along 
the  coast,  and  with  but  few  interruptions  along  the  entire  eastern  shore  of  the  State.  They  usually 
connect  with  the  ocean  by  means  of  shallow  inlets  separated  from  each  other  by  a  considerable  dis- 
tance ;  and,  although  very  shallow,  are  often  navigable  by  boats  and  shoal-draft  vessels  for  their 
entire  length.  In  the  still  water  of  these  lagoons  many  of  the  salt-water  species  find  an  agreeable 
change  from  the  rougher  water  outside,  some  come  in  to  spawn,  while  others  are  led  to  enter  Inlets  in 
pursuit  of  food.  During  the  winter  months  immense  quantities  of  fish  may  be  found  in  these  places, 
but  in  summer  the  water  becomes  so  warm  that  most  of  them  are  driven  out  into  the  sea.  The  saltness 
of  the  water  varies  greatly,  being  wholly  dependent  upon  the  amount  of  rainfall  iu  the  locality.  Dur- 
ing seasons  of  continued  drought  the  lagoons  are  fed  from  the  ocean,  when  they  become  very  salt. 
During  rainy  seasons,  however,  they  are  ofteu  quite  fresh,  except  at  and  near  the  inlets.  The  fresh- 
ening of  the  water  has  a  decided  influence  on  its  fauna.  The  oysters  of  an  entire  bay  are  at  times 
wholly  destroyed,  while  the  fish  are  driven  to  the  inlets,  where  the  water  is  always  more  or  less  salt. 
An  excellent  opportunity  is  thus  given  for  extensive  fisheries,  as  immense  quantities  of  fish  can  readily 
be  taken  with  suitable  apparatus. 

Just  beyond  these  salt  or  brackish  lagoons  of  the  shore,  at  a  distance  varying  from  10  to  30  miles, 
lies  the  St.  Johns  River.  It  is  fed  by  thousands  of  square  miles  of  shoal  grassy  swamps,  in  which  the 
river  takes  its  rise.  It  is  a  sluggish  stream,  extending  through  nearly  three  degrees  of  latitude,  and 
\)y  means  of  its  numerous  and  intricate  windings  the  water  is  carried  about  400  miles  before  it  reaches 
the  sea.  It  is  navigable  by  small  inland  steamers  for  folly  350  miles.  In  its  central  portion  the  river 
often  expands  into  smaU  lakes  several  miles  in  extent,  and  as  suddenly  contracts  into  a  mere  creek 
only  a  few  rods  wide.  In  its  lower  third  it  is  merely  a  succession  of  shallow  lakes  from  2  to  15  miles 
in  breadth.     It  is  said  that  the  river  has  but  4  feet  of  fall  during  its  entire  coarse.     For  this  reason 
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ih^  eiirT#!i»t  in  nnfiallj  C|nit^  Jilnippiih,  and  ibe  oeeao  tide  extendi  to  Lake  Gwrgev  vtantcd  1^  mile* 
fffpm  thf!  im%  whites  the  ir»ter  m  niraallj  hraekiek  li>r  a  emMiderable  di^taoee  bcywMt  Ja^EMBTiUe. 
I^k^  (i*srft%n  iji  the  pvettieitt  and  <;leare«it  nlMet  of  water  <yn  the  entire  river.  It  u  12  mile^  wido  ky  IS 
to  20  Ump^y  and  ahmiDd»  in  iUh  of  rariom  ifMeiea,  being  teeminjB^Ij  the  flFmnmer  home  of  large  noa- 
befft  of  mnllei.  There  are  nereral  Halt  upTtnipi  in  raruMM  parts  of  the  lake,  and  the  tiAhermen  claim 
that  many  of  th«  mullet  fifpawn  there  instead  of  takin^^  the  long  trip  to  the  sea.  Probably  no  point 
on  the  Ht,  ffohnx  Rirer  alforda  better  faeilitiea  for  an  ezteniiiTe  mallet  fishery  than  Lake  George. 
Fmh  of  larga  si^e  are  reported  to  be  remarkably  abundant  dnnng  the  entire  year,  and  it  is  said  that 
they  can  be  taken  tn  any  quantity  desired.  The  diatanee  from  a  ^aitabte  market  might  interfere  with 
any  extensf re  shippin|^  of  fresh  mnllet,  bat  it  seema  probable  that  any  party  familiar  with  the  pnqier 
meth/Kls  (ff  salting  and  enring  fish  eonld  establish  a  rery  profitable  bosiness  in  the  salting  and  ship- 
ping of  mallet  to  other  Btales^  espeeially  Xorth  and  .Soath  Carolina.  Lake  Monroe,  a  sheet  of  water 
5  miles  wi^le  by  10  long,  ia  another  expaniHon  of  the  8t.  Johns  River  210  miles  above  its  month.  Lake 
ffamey,  abont  285  miles  abore  the  month  of  the  St,  Johns,  is  the  highest  point  on  the  river  where  the 
fisheries  hare  been  proseeoted.  The  lake,  which  is  only  5  or  6  miles  in  diameter,  is  so  shoal  that 
a  common  seine  will  serape  the  bottom  in  almost  erery  part. ' 

Mofiqoito  Lagocm  aod  Indian  Biver  are  the  principal  bodies  of  water  on  the  coast 
having  connection  with  the  fisheries.  Mosquito  Lagoon  is,  next  to  Indian  Biver,  the 
largest  of  the  shallow  waters  on  the  east  coast.  It  is  60  miles  long  and  about  its  middle 
is  connected  with  Uic  ocean  by  means  of  a  narrow  opening  known  as  Mosqnito  Inlet. 
The  northern  extension  of  the  lagoon  is  called  Halifax  Biver.  This  area  contains  fish 
in  large  variety  and  great  abondance,  the  supply  of  mullet  being  noticeably  plentiful. 
The  green  turtle  is  also  common.  Indian  Biver  lies  immediately  south  of  Mosquito 
Lagoon  and  extends  parallel  with  the  coast  for  more  than  150  miles.  The  region  is  rich 
in  aquatic  life,  turtles,  mullet,  sheepshead,  and  squeteague  being  especially  numerous. 

IMPORTANCE  AlO)  NATURE  OF  THE  FISHERIES. 

The  fisheries  of  eastern  Florida  rank  next  to  those  of  North  Carolina  in  impor- 
tance. The  s[KM5ial  branches  in  which  the  State  takes  precedence  over  others  in  this 
section  are  unimportant,  the  rank  of  the  State  depending  on  a  generally  flourishing 
condition  of  the  river  and  coast  fisheries.  The  most  prominent  fisheries  of  eastern 
Florida  are  the  shad  and  mullet;  the  value  of  these  is  considerably  more  than  that 
of  all  other  products  combined,  and  the  shad  alone  represents  nearly  half  the  total 
output  of  the  fisheries. 

The  principal  means  of  capture  employed  are  gill  nets  and  seines,  with  which  the 
largest  quantities  of  the  most  valuable  products  are  obtained.  Cast  nets,  lines,  and 
minor  fonns  are  also  in  use,  and  recently  pound  nets  have  been  introduced  in  limited 
numbers.  The  absence  of  vessels  employed  in  the  capture  of  fishery  products  is  a 
unique  feature  of  this  coast. 

Since  1880  there  has  been  a  steady  increase  in  the  fisheries  of  eastern  Florida, 
until,  at  the  present  time,  the  value  of  the  product  is  nearly  three  times  greater  than 
ten  y(;ars  ago.  Tiie  tidvance  has  been  marked  in  both  the  salt-water  and  the  fresh- 
watc^r  fisheries,  but  is  especially  noticeable  in  the  shad,  mullet,  oyster,  and  sque- 
U5ague  nsheries;  the  value  of  the  shad  catch  is  five  times  greater  than  in  1880;  the 
yiehl  of  mullet  is  more  than  twice  as  large,  although  the  value  is  relatively  less;  the 
ipnuitity  and  value  of  oysters  taken  is  about  three  times  as  great,  and  the  value  of 
the  Hcpu^teague  over  three  times  as  much.  The  {wlvance  is  due  to  an  increase  in  the 
number  of  flHhorrnen  and  t^)  an  increased  interest  in  tlie  industry. 


•  KmmUmii  Florida  and  ifcH  FiMhoriim,  by  R.  Kdward  Karll.     <[Th«5  FiHhurioHand  Fishery  Industries  of 
the  United  Htatos,  section  ii.     (Geographical  Review  of  the  Fisheries. 
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GENERAL  STATISTICS  OP  EASTERN  FLORIDA. 

In  the  three  following  tables  the  extent  of  the  fishery  iiit^^roatsof  the  eastern  part 
of  Florida  are  shown  in  condensed  form.  The  flp^ures  inclnde  tht^  fisheries  of  the 
coastal  waters,  lagoons,  and  rivers  as  far  soutli  as  Lake  Worth,  and  the  biisin  of  the 
St.  Johns  River  to  Lake  Monroe.  The  inquiry  was  not  addressed  to  the  alligator 
industry,  as  the  time  available  would  not  permit  a  canvass  of  the  interior  waters 
where  most  of  the  alligator  hunting  is  done.  In  other  resiM^cts  the  fisheries  of  eastern 
Florida  are  completely  exhibite<l. 

From  Table  42  it  will  be  seen  that  1,244  persons  in  1880  and  1,404  in  1890  were 
engaged  in  the  fishing  industry,  of  which  1,059  and  1,108,  respectively,  were  employed 
in  the  shore  or  boat  fisheries.  The  two  vessel  fishermen  in  1889  and  tlie  six  in  1890 
found  employment  in  transporting  fishery  i)roducts  caught  by  shore  fishermen.  The 
shoresmen  are  mostly  connected  with  oyster-canning  establishments  and  wholesale 
^sh-houses. 

The  investment  in  the  fisheries  of  eastern  Florida,  as  shown  in  Table  4^^,  was 
$128,434  in  1889  and  $142,105  in  1890.  The  principal  items  in  1890  were  $29,858  for 
boats,  $27,730  for  gill  nets,  $6,110  for  seines,  $49,919  for  shore  and  ac<5essory  property, 
and  $22,600  for  cash  capital. 

The  yield  of  the  fisheries  amounted  to  5,982,375  pounds  in  1889  and  7,463,531 
pounds  in  1890,  for  which  the  fishermen  received  $199,043  and  $219,870,  respectively. 
The  increase  in  1890  over  the  previous  year  was  made  up  chiefly  of  mullet,  shad,  and 
oysters.  Shad,  the  most  important  product,  was  valued  at  $104,283  in  1890,  after 
which  came  mullet,  worth  $24,441;  oysters,  $14,850;  black  bass,  $9,832;  sheepshead, 
$8,358;  and  squeteague,  $7,895.  The  species  of  fresh-water  sunfishes  other  thaii  black 
bass  had  a  value  of  $20,235. 

42. — Table  of  persona  employed. 


How  engaged. 


On  TesselA 

In  shore  fisheries 
On  ghore 

Total 


1889. 

2 

1.050 

183 

1800. 

6 

1,168 
230 

1,244 

1,404 

4S. — Table  of  apparatus  and  capital. 


Ilesignation. 


Vessels  transporting 

Tonnage 

Oatilt 

Boats 

Apparatus  of  captore : 

Poand  nets  and  trap  nets 

Seint^ 

GiUneto 

Turtle  nets 

Cast  nets 

Lilies 

Tonga  

Shore  property 

Cash  capital 


ToUl 


1880. 
No.        Value. 


1 
10.20 


608 


86 
357 
234 
216 


52 


$1,000 


20 
28,:t04 


4,685 

25,475 

1.475 

1.083 

823 

234 

47,005 

18,140 


1800. 
No.     I    ValuH. 


3 
30.25 


716 

5 
105 
408 
254 
203 


60 


11,750 


260 
20.858 

570 

6.110 

27,730 

1.370 

1,028 

6:»u 

280 
40,010 
22,600 


128.434  142.106 
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—Tablt  of  produdt. 


HjMClM. 

Pooodi.    1    Ttlna. 

1890. 

Pound.. 

T.!iif. 

M,sa5 

1.20S 

isi;«4B 

Be!  MO 

IBS.  433 

W..10O 
1T%0S7 
41.000 

18.  M 

O.WM 

20 

1,  HO,  427 
43.  OUO 

1,000 

BollSS 

mi  13 
m284 

as 
is 

4.1(W 

•is 

32.810 
1. 481 

104.  ISI 

7.895 
S90 

i.ia5 

'■!!! 

38.STD 

ll,tS4 

10,  WO 

a.O&l.DN 

It!!! 

«.■» 

Ms!  DUO 
78,OUD 
^,  WO 

".S 

»,8oa 

'tis 

•ssi 

'g 

11,  JK 

3,  Ml 
135 

WhC  fr«h-,.,-^.. 

b.m/m 

1»9,0« 

7,4B:i.M1 

"•"" 

■  ai,SH  bnihtln.  1 8T.3IM  banlieta.  t  BOO  bnsheli.  }  700  bnahel«. 

TRB  PISOBBIES   CONSIDBRBD  BY  OOUNTIBS. 

The  statiatioB  presented  for  this  State  cover  10  coonties,  yiz:  Alachua,  Brevard, 
Olay,  Dade,  Dnval,  ^Kassaa,  Onuige,  Putnam,  St.  Johns,  and  Tolosia.  In  the  three 
tables  which  follow,  the  extent  of  the  flehcries  in  each  of  these  is  shown.  Dqve^ 
Oounty,  which  embraces  the  month  and  lower  reaches  of  the  St.  Johns  River,  ranks 
first  in  importance  in  the  three  items  of  persons  engagtid,  capital  inveat«d,  and  quan- 
tity and  value  of  products.  The  other  especially  prominent  counties  are  Orange  and 
Brevard,  the  former  an  interior  county,  iaclading  the  headwaters  of  the  St.  Johns 
Blver,  the  latter  on  the  ooast  and  embracing  moat  of  the  Indian  Biver  region. 

N  Florida 


CoantlM. 

1       ODTTUell 

1   1X88.    ;    1890. 

iDlllon-flah. 

0b> 

hon. 

Tow 

im.  1  itw). 

1889. 

1890. 

188«.        1 

880. 

394 

ll> 
9« 

57 

S78           M» 

13a       lof 

8S             K 
111          lU 

u         fo 

7«             97 

I 

s 

318 
IU9 

T-rtri 

=             * 

1->M        I.ISS 

"° 

=" 

1.S4. 

4« 
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46. — Table  ahotping  by  counties  the  apparatus  and  capital  employed  in  the  fisheries  of  eastern  Florida 

in  1S89  and  1890. 


1 

Nap 
1889. 

tsau. 

11 

Duval. 

Clay  and  Putnam. 

1 

Desijpiation. 

1890. 

^9. 

1890. 

1880. 

1890. 

' 

No. 

Value. 

No. 

Value. 
$750 

No.      Value. 

No. 

Value 

No. 

Value. 

No. 

Value. 

1  Vpaa^lfl  transporting. ........ 

2 

28.96 

Tonnase 

1 

i 

Outfit ! 

240 
5,151 

1 

Boats 

Apparatus  of  rapture : 

Found  nets  and  trap  nets . 

Snines            

152 

$0,845 

i39 

183     $9,603 

211 

1 

13 
2^15 


$9,355 

400 

^        580 

20, 895 

55 

$1,425 

56 

1 

2 

21 

$2,800 

110 

400 

1,160 

9 
26 

195 
590 

9 

23 

180 
580 

14           620 
217     19,990 

1 
43 

150 
2,680 

Gill  nets 

Turtle  nets 

Cast  nets 

21 

100 

15 

75 

10,500 

3.500 

10 

""u 

100 

10 

70 

10,500 

5.000 

94           473 

1          35 

8  '          40 

15,450 

^     7,840 

100 

"u 



500 

345 

60 

17,300 

10,  000 

18 

00 
14 

13 

66 
16 

Lines 

Toni?8      

15 

Shore  TiPonertv 

;     4.000 

1,000 

4,000 
1,000 

Cash  canitAl ................. 

Total 

20.820  1 

1 

22,581 

54,051 

59, 435 

9,359 

0.640 

1    . . . 

DesifHiation. 

1 

Alac 

hua. 

Orange. 

St.  Johns. 

880. 

1800. 

1889. 

1890. 

1889. 

1890. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

Boats 

54 
32 

$432 
1,280 

58 
34 

$484 
1,530 

54 

14 
31 

7 

$3,098 

1.746 

015 

35 

94 

73 

23 

50 

5 

$5,024 

2,620 

1,725 

25 

100 

56 

4 

6 

40 

"13* 

$1, 875 

170 

120 

200 

18 

42 

6,760 

1,000 

62 

7 
14 
30 

**"5* 

$1,410 

160 

100 

150 

20 

20 

2,160 

800 

Apparatus  of  capture: 

Seines 

Gill  nets 

Cdst  nets 

Lines .................... 

130 

120 

Tonirs 

Shore  nronertv .'. 

1,000 
500 

1,000 
500 

6,000 
2,000 

6,268 
2.000 

Cash  canital 

Total 

3.342 

3,634 

i  14.787 

17, 762 

9,175 

1 

4,800 

1 

Designation. 

VoIb 

isia. 

Bre^ 

rard. 

Da 

de. 

1880. 

1890. 

1889. 

No. 

1 
10.29 

"'57' 

190. 
Value. 

1{ 
No. 

^80. 

1800. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

Value. 

No. 

Value. 

Vessels  tranRnortins 

1 

1 

$1,000 

20 

3,441 

$1,000 

Tonnage 

! 

10.29 

Outfit 

20 
3,170 

Boats 

43 

$1,330 

59 

3 

11 
35 
50 
20 

ii 

$1. 994        61 

10 

$355 


11 

$380 

Apparatus  of  capture: 

Pound  nets  and  trap  nets . 
Seines 

60 
450 
980 

...».• 

7 
7 

20 
23 

385 
210 
175 
120 
17 
37 
820 
300 

2 

8U 

168 

4 

100 

2.200 

840 

18 

5 

140 


4 

100 

Gill  nets 

27 

970 

1,080 

15 

Turtle  nets 

250       180 
110           3 

S4 
10 

220 

50 

36 
12 

280 
60 

Cast  nets 

Lines 

20 
60 

Ton  j(s      

8 

R 

40 
4   \T^i\ 

14 

70 
6.931 
2,800 

Shore  nronert  v 

1.  740    

.  ^i 

30 

Cash  canital i 

^M\    2  000 

Total 

3,394 

!    6,164    1  12,716 

1            i 

17.149    

1 

790 

850 

F.  C.  B.  1891—22 
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S8. — TrnhU  ikawiuf 


hy  fvmmiieM,  a^pmratmn,  amd  *pttieM  thr    yield  of  the  4kore  JUkerien   *>f  Oeortfia  in 

13S0  amd  l«d<>— ODtiniUKL 


ApjMXBtiw  aad  speriM. 

1                             ^ 

j                             Brjan. 

McTnt.Mh. 

imm.                   lim. 

1r<M9.                            Ia90. 

Pooaidft.     Value.    Poasd*.    ^  aloe. 

PouuhIa.      Valaf!-.     PociimL^.     Valiw. 

MtacellaaeoaA  ftah. 


5ai>         $100 


2,  yrt)       f  110 


Gin 


HiekorTsbad. 
Shad 


Total 


4,aoe 

210 

i».040 

i«»2 

yr.3Q6 

7.  4K> 

113.  Id) 

8.T»» 

33.«)i> 

aw) 

15.130 

2T» 

^50 
!>,  UK*!) 
25.200 


»43 
540 


L10i> 

|S» 

3).  475 

»i5 

2.)**W 

143 

135.706       8.325       138,260       9.372         41.130       1,279         24.435       1.143 


Mullet. 


fiah. 


Total 


4.060 

200 

4.1ee 

2>?5 

1.130 

f» 

L3» 

^1 

L»*70 

112 

1.9(0 

127 

C.900 


410 


370 


493 


Frkeneta: 
Catfiah 


ilah. 


Total 


i.n5 

1.U00 


2.715 


m 

40 


lOD 


2.515 
1,«T5 


4.190 


«7 


156 


Alewirea 
Catfiah.. 
Shad.... 
Striped 

Total 


39.000 
19.810 


5.000 


420  ICOOO 

5«D  30.070 

LCS 

400  4.O0O 


340    . 
125  \ 


52.960       1.39W         41.616       1.285 


J 


Catfiah 


and  porh. 


fiah. 


Total 


Osrstera. 


Total 


«.S10 
3.949 


300 
110 


1.531 


70 


11, 


480 


375 


60 


375 


60 


5.0O4 
3.078 


918 


9.01)0 


350 


350 


♦•»* 


40 


3.440 

)».8ni> 

2.000 


14. 


14.000 
4.500 


290 
572 
120 


3.<»:iO 
9.270 
2.133 


400 
750 


40 


18.500       1.150 


8.400 
1.9^  i 


215  : 

^45  I 
140 


922         14. 433       1, 000 


240  . 
3S5 


10.3)!0 


SW,244     10.445       194.365     11.322         80.880       3.791:      5«»0K       3,361 

I  t 
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APTJ«mTu>  anc  -iiiei'iT-?* 


GUI  ii*»T«i 

EicKorv  tuiiui  . . . 

Mulit*;     .  - 

Shiui 

?^Brc»^iL 

Sackt*rv 
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NOTES  ON   THE   ALLIGATOR  INDUSTEY. 

Ab  elsewhere  explained  in  tills  article,  in  the  inquiry  on  whicL  this  report  is  based 
it  was  not  feasible  to  make  a  thorough  canvass  of  the  alligator  industry,  and  the  in- 
formation lit  hand  is  only  ii^eliil  as  nhowin^  the  present  condition  of  the  business  in 
the  localities  visited  in  coiinectiim  witb  the  regular  investigation  of  the  ftsheries,  and 
as  affording  a  basis  for  an  opinion  of  its  general  status  throughout  the  State. 

Florida  is  the  onlj'  State  in  the  South  Atlantic  region  in  which  the  hunting  of 
alligators  is  carried  on  as  a  regular  business.  The  industry  is  quite  extensive,  bnt 
is  much  less  iiniKirtaut  than  formerly,  and  in  parts  of  the  St^ite  where  it  was  at 
one  time  a  prominent  business  it  is  diminishing  yearly.  During  the  past  decade  the 
alligators  have  been  systematically  and  relentlessly  hunted  in  nearly  every  part  of 
Florida;  it  is  within  bounds  to  say  that  since  1880  not  leas  than  2,500,000  have  been 
killed  ill  the  State,  and  it  is  not  surprisiug  that  the  supply  lias  been  greatly  reduced 
in  view  of  the  non-migratory  habits,  the  remarkably  slow  growth  of  the  animal,  and  the 
sacrifice  of  large  numbers  before  they  have  reached  the  reproductive  age.  According 
to  the  statements  of  hunters  and  others,  alligators  grow  very  slowly;  during  the  first 
year  of  their  existence  they  attain  a  length  of  about  1  foot;  alligators  2  feet  long  are 
over  10  or  15  years  old;  while  animals  13  feet  long  are  75  years  old  or  more. 
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The  observation  of  the  Fish  Commission  agent  in  the  St.  Johns  Eiver  leads  him 
to  think  that  the  alligators  are  very  nearly  exterminated  in  that  part  of  the  river 
below  Palatka,  and  above  that  point  the  number  is  becoming  less  year  by  year.  Some 
hunters  who  have  devoted  many  years  to  the  business  have  given  it  up,  and  few,  if 
any,  are  killing  as  many  as  they  were  four  or  five  years  ago.  It  seems  only  a  question 
of  time  when  this  valuable  fishery  resource,  which  could  by  proper  care  be  preserved 
to  the  State  for  an  indefinite  period,  will  become  exhausted,  to  the  great  disadvantage 
of  a  large  element  of  the  population  inhabiting  the  interior  parts  of  the  State. 

In  the  Indian  Eiver  region.  Cocoa,  Melbourne,  and  Fort  Pierce  are  headquarters 
for  alligator  hunting  and  trade  in  the*hides.  At  Cocoa  about  10  men  engage  in 
hunting  at  times  when  other  work  does  not  receive  attention,  and  in  1889  and  1890 
took  about  2,500  animals.  In  1888  the  same  hunters  secured  5,000  skins.  A  few 
years  ago  one  of  these  hunters  killed  800  alUgators  in  a  season,  and  another  obtained 
42  in  one  night.  Twenty- five  men  were  regularly  employed  in  this  business  at  one  time. 
In  1889  and  1890, 12  hunters  in  the  vicinity  of  Melbourne  secured  about  2,000  alligators. 
At  Fort  Pierce  large  numbers  of  alligators  were  handled  in  former  years ;  in  1889, 12 
men  brought  in  about  4,000  skins,  and  in  1890,  2,000  skins  and  100  otter  pelts. 

Kear  Lake  Worth  but  little  attention  is  given  to  hunting,  owing  to  the  scarcity  of 
alligators.  Only  3  men  follow  it  regularly,  in  the  summer  months,  getting  from  100  to 
150  animals  each.  In  1890  they  shipped  450  hides  to  Jacksonville,  which  was  about  the 
usual  yield  in  recent  years.  In  1889,  6,700  alligator  hides  were  shipped  from  Miami 
to  New  York  via  Key  West,  and  in  1890, 5,033  hides  went  from  the  same  place. 

Kissimmee,  situated  on  Lake  Tohopekaliga,  in  the  interior  of  the  State,  is  an  im- 
portant center  of  the  alligator  trade  in  the  eastern  half  of  Florida.  In  1889  three 
firms  were  located  there  for  the  purpose  of  buying  skins  taken  in  the  region  between 
Lake  Kissimmee  and  Lake  Okeechobee,  and  in  that  year  they  handled  33,600  hides;  in 
1890  only  two  of  these  firms  did  business,  and  purchased  about  15,000  skins.  This 
decline  of  over  60  per  cent  was  principally  due  to  the  scarcity  of  alligators,  but  was 
also  influenced  by  the  low  prices  received  by  the  hunters  and,  to  a  certain  extent,  by 
the  diversion  of  the  trade  from  Kissimmee  to  Fort  Myers,  on  the  western  side  of  the 
State.  In  1889  about  20,000  of  the  skins  went  directly  to  New  York  and  the  others 
to  Jacksonville;  the  following  year  10,000  were  sent  to  New  York  and  the  remainder 
to  Jacksonville.  The  skins  mentioned  represent  the  work  of  about  20  professional 
and  80  semi-professional  hunters.  The  aggregate  number  of  animals  killed  and  the 
average  number  to  a  man  are  very  much  less  than  the  results  a  few  years  ago, 
when  a  skillful  hunter  could  easily  secure  600  alligators  in  two  or  three  weeks.  The 
marketable  skins  are  from  3  to  12  feet  in  length,  and  are  worth  on  an  average  about 
60  cents  apiece  to  the  hunters,  a  sum  which  is  taken  out  in  provisions,  ammunition, 
etc.    The  dealers  receive  65  cents  each  in  money  from  the  tanners  in  New  York. 

The  income  of  the  alligator  hunters  in  this  region  is  considerably  augmented  by 
the  capture  of  otters  (Lutra  canafUnnis)^  of  which  about  1,000  skins  were  sold  in  1890 
at  an  average  price  of  $3.50  each ;  large  numbers  of  other  skins  are  also  brought  in, 
including  those  of  the  deer,  bear,  wildcat,  opossum,  and  raccoon.  A  few  years  ago  a 
large  trade  was  also  carried  on  in  the  skins  and  plumes  of  a<iuatic  and  wading  birds, 
but  the  practical  extermination  of  the  birds  over  large  areas  has  necessitated  a  dis- 
continuance of  the  business. 

During  the  past  three  or  four  years  a  large  part  of  the  alligator  trade  of  Florida  has 
been  centered  in  Jacksonville,  where,  in  the  years  covered  by  this  inquiry,  there  were 


FISHKRIE8   OF    THE    SOUTH   ATLANTIC    STATES.  345 

two  firms  which  purchased  hides  and  teeth  from  hunters  and  other  dealers,  mostly  in 
the  southern  part  of  the  State.  In  1881)  these  firms  handled  about  GO,(H)0  skins  and  in 
1890  about  20,000.  In  the  opiniim  of  these  dealers,  the  noticeable  decline  in  the  business 
has  been  due  to  the  fact  that  the  hunters  have  been  obtaining  more  remunerative 
employment  in  working  the  phosphate  bods,  and  that  much  of  the  trade  that  formerly 
went  through  Jacksonville  now  goes  directly  to  New  York. 

Live  and  stutted  alligators  enter  largely  into  the  trade  in  Florida  curiosities  In 
Jacksonville  there  are  12  dealers  in  alligators  and  18  other  dealers  in  shells,  fish-scale 
jewelry,  alligator  teeth,  etc.  In  1890  about  8,400  alligators  were  disposed  of  to  tour- 
ists in  Jacksonville.  The  taking  of  small  alligators  to  be  sold  as  curiosities  is  now  a 
l)rominent  feature  of  the  business;  large  numbers  are  annually  secured  and  disposed 
of  at  prices,  varying  with  the  season,  supply,  and  size,  ranging  from  $20  to  $35  per 
hundred,  although  as  low  as  ^i^lO  has  at  times  been  received.  The  price  for  stuffed 
alligators  is  about  25  cents  more  than  for  live  ones.  Alligators  from  6  to  12  feet  long 
bring  from  $12  to  $14  each.  It  is  estimated  that  about  450  pounds  of  alligator  teeth 
were  sold  in  1890.  Of  the  best  teeth  about  70  make  a  pound,  but  from  150  to  200  of 
the  smaller  ones  are  refjuired.  The  teeth  of  alligators  have  some  conmiercial  value  to 
the  hunter,  but  in  many  ])laces  of  late  not  much  attention  ha^s  been  given  to  them  on 
account  of  the  difficulty  of  extracting  them  and  the  low  price  received  ($1  to  $2  per 
pound).  They  are  removed  by  burying  the  head  and  rotting  out  the  teeth.  The 
stuffing  of  alligators  and  the  polishing  of  alligator  teeth  give  employment  to  about  40 
persons  in  addition  to  the  regular  dealers. 

SHORE  INDUSTRIES. 

At  nearly  all  the  principal  fishing  centers  there  are  firms  engaged  in  buying  fishery 
products  from  the  fishermen  and  shipping  them  to  northern  and  other  markets.  In 
the  lower  St.  Johns  and  the  interior  lake  region  there  are  also  wholesale  dealers  in 
alligator  hides,  teeth,  etc.  The  only  shore  fishery  industry  which  requires  separate 
notice,  however,  is  the  canning  of  oysters. 

Two  factories  established  for  this  imrpose  are  located  at  Fernandina,  which  utilize 
most  of  the  oysters  taken  in  the  vicinity  of  that  place;  these  are  raccoon  oysters  and 
are  found  mostly  between  high  and  low  water.  At  one  time  most  of  the  stock  came 
from  Nassau  Sound  and  Bell  River,  but  the  supply  has  been  nearly  exhausted  and  the 
adjoining  county  in  Georgia  is  now  furnishing  a  large  part  of  the  product.  The  prices 
paid  range  from  7  to  10  cents  a  bushel.  The  oysters  are  i)ut  up  in  5  and  10  ounce 
cans,  packed  in  cases  holding  4  and  3  dozen  cans,  respectively.  The  extent  of  this 
industry  is  shown  in  the  following  table: 

i9. — Table  showing  the  extent  of  the  oyster-canning  industry  of  Florida  in  1S8!^  and  1890. 


Items.  I      1889.  1890. 


Xnmber  of  canneries 2  2 

PersoHH  employed :  | 

Whit«../- 18  12 

Colored '  lOl  118 

Value  of  property $10,000  $10,000 

Ca«h  capital  ....*. $:J,500  $5,000 

OjHters  utilieed bu»liel»..  40,333  78,000 

Valuepaid $4,033  $7,876 

Cans  prepared number..  242.000  471,900 

Value $15,950  $35,564 
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VI.— FISHERIES  OF  THE  RIVER  BASINS. 

■ 

GENERAL  REMARKS. 

In  a  preceding  part  of  this  report^  reference  has  been  made  to  the  importance  of 
the  fresh-water  flsherien  of  the  South  Atlantic  States,  and  figures  have  been  pre- 
sented (Table  6)  showing  that  the  value  of  the  products  taken  in  frenh  water  is  much 
greater  than  the  results  of  the  salt-water  fisherien.  In  this  chapter  it  is  intended  to 
discuss  in  greater  detail  this  branch  of  the  fisheries  and  to  exhibit  its  importance  by 
a  series  of  special  tables. 

The  occurrence  of  marine  fishes  in  brackish  and  fresh  water  and  of  fresh-water 
s(KMnes  in  brackish  and  salt  water  has  necessitated  a  somewhat  arbitrary  separation 
of  the  fisheries.  As  a  rule,  all  fishing  for  anadromous  and  typically  fresh- water  fish 
has  been  included  in  the  accompanying  tables,  but  the  taking  of  salt-water  products 
in  fresh  water  has  in  most  cases  been  disregarded;  an  exception  being  made,  for 
instance,  in  St.  Johns  River,  in  the  headwaters  of  which  the  capture  of  mullet  can 
only  be  regarded  as  a  fresh-water  fishery. 

In  the  accx)mpanying  tables  the  extent  of  the  fisheries  in  most  of  the  river  basins 
of  the  South  Atlantic  States  is  given,  the  omissions  consisting  of  a  few  minor  streams 
whose  commercial  fisheries  are  unimportant  or  carried  on  by  fishermen  from  other 
rivers.  In  the  case  of  the  rivers  emptying  into  Albemarle  Sound  and  Winyah  Bay, 
it  has  not  been  deemed  necessary  to  show  separately  the  fisheries  of  the  individual 
streams.  In  the  former  region  the  fishing  in  the  sound  at  and  around  the  mouths  of 
the  principal  rivers  can  not  with  satisfactory  accuracy  be  separated  from  that  in  the 
rivers,  and  the  fisheries  of  some  of  the  streams  entering  Winyah  Bay  are  too  unim- 
portant to  re<|uire  individual  specification. 

STATISTICS  OF  THE  RIVER  FISHERIES. 

The  four  tables  wluch  follow  illustrate  the  extent  of  the  fisheries  of  the  river 
basins  as  they  existed  in  1889  and  1890.  The  tables  relate  to  the  persons  employed^ 
the  l>oats  and  apparatus  used,  and  the  quantity  and  value  of  the  products  taken  in 
each  ])asin.  The  products  are  shown  in  two  tables,  one  being  a  condensed  statement 
of  the  yield  of  each  species,  tlie  other  giving  the  catch  in  the  various  forms  of  apparatus. 

The  fresh- water  fisheries  of  this  region  gave  employment  to  8,343  persons  in  1889, 
and  8,497  persons  in  18JK).  The  (*.apital  invested  was  $700,608  in  the  former  year,  and 
$720,333  in  the  latter.  The  quantity  of  products  taken  was  27,773,312  pounds  in 
1889,  and  31,353,272  pounds  in  1890,  the  value  of  the  same  being  $766,300  and 
$a33,165,  respectively. 

Most  of  those  engaged  in  the  industry  in  the  fresh  waters  are  actual  fishermen. 
Only  705  persons  in  1889  and  709  in  1890  were  shoresmen  and  carriers,  leaving  7,638 
persons  in  1889  and  7,788  persons  in  1890  who  were  employed  in  the  taking  of  fishery 
products,  and  all  of  these  were  shore  and  boat  fishermen,  there  being  no  fresh-water 
vessel  fisheries  in  these  States. 

The  flsliing  property  of  tlie  fresh  waters  consisted  in  1890  of  24  vessels,  engaged 
in  trans|>orting  i)roducts,  worth  $12,555;  3,759  boats,  worth  $170,060;  953  pound  nets, 
worth  $81,529;  585  seines,  worth  $79,54^,  87,557  gill  nets,  worth  $172,832;  1,623  mis- 
cellaneous nets,  worth  $5,925;  1,165  pots,  worth  $1,755;  lines  worth  $897;  and  shore 
and  cash  property  valued  at  $195,237. 
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In  1890  the  quantity  of  fresk-water  fish  taken  was  31,353,272  pounds,  for  which 
the  fishermen  received  $833,105.  The  fish  of  which  the  largest  catch  was  made  were 
alewives,  but  the  yield  of  shad  was  the  most  valuable.  The  principal  fishes  had  the 
following  values:  Shad,  $482,403;  alewives,  $100,100;  striped  bass,  $33,942;  black 
bass,  $30,431;  sturgeon,  $12,974;  and  catfish,  $12,745. 

The  apparatus  with  which  the  largest  catch  is  made  is  the  seine,  which  is  credited 
with  14,305,273  pounds,  valued  at  $290,901.  Pound  nets  took  8,295,077  pounds,  worth 
$123,880.  The  gill-net  catch  was  somewhat  less  than  the  ])ound-net,  being  7,370,184 
pounds,  but  the  value  was  nearly  three  times  greater.  In  the  yield  of  shad  and  mul- 
let the  gill  nets  take  first  rank,  in  that  of  ahnvives  and  black  bass  the  seines  have 
precedence,  and  in  that  of  striped  bass  the  ptmnd  nets  lead. 

50, — Table  of  personn  emplotjvd. 


Kivor  biiMinH. 


Albemarle  Sound  an    tributarioA 

Panibco  River 

Neuse  River 

Cape  Fear  River  and  tributarieH 

Winy  ah  Bay  and  trilmkiries 

RdiHto  River  and  trihutiirieM 

Combalu'e,  ABbe]KM),  and  Cmmawhutchio  Rivera. 

Savannah  River 

Oceechee  River 

Altamaha  River  and  tributaries 

St.  Marys  River 

St.  Johns  River  and  tributaries 


Total 


*  Includes  616  shoi^men  and  51  transporters. 
\  Includes  38  Hlioresmon. 


f  IncludoM  588  shoresmen  and  55  transporters. 
§  Includes  66  Hbort^smon. 


51. —  Table  of  r€88fl8f  boats,  apparatus,  etc.,  employed. 


All>emarle  Sound  and  tribu- 
tarieH. 


IteniH. 


ramlico  River. 


Neuse  River. 


1889.  I  181K):  1889. 

Xo.       Value.       N<>.        Value.  !   No.     Value.  '    \o 


1890. 


i 


1889. 


1890. 


Vessels  tranH|M»rting. . . 


23       $7. 77r> 


Tonnajje 1210. 94 278. 17 


24  ,  $10,050 


Outfit. 

Boats 

Pound  nets 

Seines 

Gill  nets 

Miscellane^ms  nets. 

Pots 

Shore  proptjrty 

Cash  capital 


I   1.832 

1.192     115,129 
869       71, 395 


334 
...64,428 
251 
265 


ToUl  .. 


64.665 

95.  328 

1.370 

410 

112.455 

:i6.500 

50«,  859 


1,905 

1,158 

115.054 

904 

74.  394 

331 

.57, 145 

73.875 

1(K),319 

265 

1.448 

1.070 

1.615 

110.  801 

30,100 

184 
28 
23 


^5,920  I  209 
3,100  ;  43 
5. 5<M)         30 


4,000  ,     5,220    5.300 


Value.     No. 


Value. 


No. 


$7,794  I     463    $11,995  I     490 


5,  i  1 5 


110 
25 


i.'iO        113 


40 


95 


7,500  73 

7,420  6,500 

560  320 

140    


Value. 


$12,  336 


5. 484    .5.675 


512.431 


25.814    1  34.864 


7. 100  I      78  I    7,  ario 

11,100  ,0,206       9,757 

960  i     300  900 

..".'.T*  820 


800 


31,9.55  i I  31,i«3 


Cape  Fear  River  and  tributaries. 


Items. 


1889. 


No.       Value. 


Boats 

Seines 

(;ill  nets 

Miscellaneous  nets 

Lines 

Shore  proi>erty 


190 
55 

127 
63 


Total 


$2.  495 

1.500 

3,586 

203 

4 

397 

8,191 


1890. 


Winyah  Bay  and  tributaries.  Kdinto  River  and  tributaries, 

1890.  i 


1889. 


No. 


195 
55 

109 
64 


Value.     No.      Value. 


$2,615 

1..50C 

3.455 

208 

4 

403 

8.191 


659 

9 

568 

252 


$9,229 
485 

13. 721 
96.T 
71 


1889. 


No.      Value.  '  No.      Value 


1890. 


No.     VaHe. 


614 

9 

506 

255 


$8,797 

485 

9.911 

831 

74 


109  ! 
16  I 
928 
151 


24,469    20.008 


$2,316 

700 

2,086 

403 

11 

1,125 


6,641 


122 

17 

804 

145 


$2,  572 

760 

2,595 

388 

10 

1.200 


7.525 
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ol. — Table  of  veneU,  boaU,  apparatus,  eic.j  mp/ojfcd-^'oDtinaed. 


Itenu. 


Boat* 

Poand  nets 

SeiiM« 

GUI  nets 

MisccUaiieoafl  neta. 

Lines 

Shore  property 


Total 


IteniH. 


Boiits 

Poand  DetM 

ISt^lDCM  ............. 

Gill  neta 

Miifc«*llaDeoa9  netx 

LineH  

SIhii*  property 

Caah  capital 


Coaibabee.   Aabepoo,   and 


Cooaavhatchi 
U89. 


lepou^    at 
18M. 


Savannab  Birer. 


OgeK-hee  River. 


Xo. 
31 


Talac. 
♦335 


18)».  189a  l0d9.  1B90. 

No.       Value.      Xo.      Value.    No.      Value.     No.      Value.    Xo.      Value. 

W     $1.3C7 


t 


$4au       105     91.528 


22 
24 


610 

52 

9 

40U 


28 
25 


1.406 


73U 

55 

8 

500 


102  2.9»4 

77  2tfA 

158 

50 


93 
72 


2.786 

160 
50 


67 
5 
1 

70 

4 


1.230 
12 

1465 
IV 

H 


66 
5 

77 
3 


601U 

1.2S0 

12 

2.775 

15 

6 


3.500    3.62U 


Altamaha  RireraiMl  trilm 
tarieif. 


1.7U    a.ll4    4,772    8,235    8,58» 

St.  MarTo  River. 


St.  JohnA  River  and  tribn- 
tariea. 


1889. 
No.       Value. 


361       $1,353 


184 
3*1 


96(1 


1880. 


1890. 


1889. 


1890. 


1X9U. 

No.  '     Valuf.      No.     Value.     No.     Value,  j  No.      Value.     No.     Value 
$1,212 


377 


191 
351 


989 
961 

85 


Total .3,323 


3.197 


26 


$315 


590 


20 

•io 


«240 
'460 


320  $14,318  372  $16,743 
1           110, 

50       3, 310  '      64       4. 785  ! 

265     21,845  290     22.685  i 

37           185  30           150 

248    550 

....    26,450    28,568  ' 

....    11,340    1  13.500  . 


906 


ruo 


1 1. 


006    87.««1  , 


SUMMASY. 


Items. 


1880. 


1890. 


No. 


Yalue. 


No. 


Value. 


Veaaela  tranaporting 23 

Tonmtge '      210.94 

Outfit 

BoaU 3,707 

Pound  neta 9U2 

Seinea 561 

Gill  neta 77,220 

Misoellaneoua  nets 1.628 

Pota '  290 

Linea 

Shore  property 

Ca8b  capital . .' 


$7,775  I 


1,«32 

165,923 

75.745 

83.278 

160.505 

6,013 

450 

586 

l.'i0.661 

47.840 


24 

278.17    . 

3,7,^ 

053 

5«) 
87,557  ; 
1,623  j 
1,165  I 


$10,650 


1,905 

170.060 

81,529 

79..S43 

172.832 

5,925 

1,755 

807 

151,637 

43.600 


Total 


7U0.608 


720.333 


52. — Table  of  products  and  values. 


Albemarle  Sound  and  tributariea. 


Pamlico  River. 


Neuae  River. 


Speciea. 


Alewirea . . . 
Black  baaa.. 
Bream    and 

percb 

Catfiah 

EelH 

Pike 

Shad 

Straw  Ijerry 

baan 

Striped  baM 
Sturgeon  . . . 
Other  fi-'*h  . . 
Refuse  tish  . 


1889. 


1890. 


1889. 


1890. 


1889. 


189a 


Pounds.     Value.  '  Pounds.    Yalue.     Pounds.  Yalue.    Pounds.  Yalue.    Pounda. 


13.477.340  $135,415 
397, 470       19. 790 


15,273,573  $151,567 
386.090       10.206 


422,155 

.19,420 

53.950 

27,261 

4, 053. 765 

29.725  I 
434.750 
128.097  : 
167.  272  I 

17,220 


15.859 

583 

3,398 

1.308 

205.9(6 

1.15^ 

24.006 

3.742 

5.361 

160 


414,745  I 
21,685 

155.700 

32.010 

4.348.350 

28.075 
476,444 

118,085  ' 

186.  515  ' 

18.  .5UU  ' 


15,492 

651 

9,414 

1,545 

231,756 

1,106 

25,907 

3.467 

5.948 

173 


461.800  j$5,726 

538,400 

$6,730 

121,518     4.472 

157.279 

5,6U 

1,300  1        78 

4.915 

312 

Yalue.    Pounds.  Yalue,  < 


447.660  $4,242 
22.700     1.362 


669.090  $6,339 
21, 440     1, 286 


16,000 
27.200 


480 

408 


15.000 
25,000 


450 
375 


393,080  21.478     434.911   23.742 


9.500         250 
558.500   31.460 


a5(¥)  >      220 
647.336  J31.812 


!    39,099     2,155       37.217     1.997 


19. 776    610   19. 235 


573 


57. 500  4,  450 
27. 200  272 
56.000    810 


54, 680  4. 234 
26. 500    265 

58. 872    840 


Total ..  19.228.425  f  416. 68i»  21,459.772  466.232  1,036.573  :t4,  519  1.191.957  38.965  1,222,260  43.734  1.526.418  45,821 
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52, —  Tahle  of  products  and  values — (\>ntinuo(l. 


Species. 


Cape  Foar  River  and  tributaries. 
18X9.  1890. 


Winvah  Hav  atnl  trihntariert. 


PouiidH.    Value.    Ponndrt,    Value. 


AlewlTe« 

Black  bass 

Bream     and 
perch 23.294     $1,187 


1889. 


1890. 


FMisto  Kiver  and  tributaries. 
1889.  1890. 


Pounds. ,  Value 


Pounds.    Value.     Pounds.    Value.     Pounds.  '  Value. 


:J7,  160 
1,995 


$939 
lOt) 


Catfish 
Hickory  sha<I 

Shad 

Striped  bass  . 

Sturgeon 

Suckers 

(Mherfish.... 

Total  . . . 


8.G(H) 


2oi 


22,450     $1,210  '     76,697 


28,  600 
2, 1(K) 


$740 
107 


7.1XH) 


220 


3.  622 

67.961?  2.106 

3:>.230  1.094 

351,041   21. 355  337, 816   18,705  399,069  29,987 

3.000  240 

72,500   1.740   30.625     7:t5  211.  .375  2,619 

58.146   1.745   6(»,550a  1,779   24,796  1.044 

1.900     45    2,  .300      .52   50.282  2.014 


515,481   26,329  ,  460.741   22,707   907.567   4.3, 7(i5 


76.  720  3.  618 

6,-..  827  2.  047 

26. 308  8.30 

.385.  364  28, 197 

2, 8(H)  224 

123,  r»12  2,867 

26,558  1,097 

.50.  .580  1,998^ 

788,369  41,725' 


17,  I.-IO 


$986 


16,  ,3,50 


$976 


7,  220 
129.  434 

7.  295 
18, 8(;o 
2.3,  797 
12.8.55 


:i53 
8.705  I 

720 

4iH) 
1,213 

.503  . 


7.424 
127, 9X\ 

8.360 
32, 500 
23,314 
13.  645 


371 
8,609 

820 
1,(«2 
1,  180 

547 


216.  .591      12,880       229.  .526      13.524 


Species. 


Alewives 

Bream     and 
perch 

Catflsh 

Hickory  shad 

;  Shad  .-' 

i  StriiMMl  ba«« . 

Sturgeon 

Suckers 

Other  tish.... 

Total... 


("ombahee,  Ashepoo,  and 
Coosawhat-chie  rivers. 


Savannah  Kiver. 


1889. 


Pounds.   Value 


1890. 
Pounds. I  Value 


1889. 
PoundH.  Value. 


8, 300  $461 

5, 100  i  100 

468  I  20 

36.026  I  2.  5a5 

490  ,  .50 


I 


$.516 
115 


9,765 
5,620  I 

5<K5  ' 
.38,496  I    2,980 

4(X)  I  40 


25 


29, 975 


4,800 


975  ,    41, 187 


384 


9,800 


1,521 
584 


8.000 

7.930  , 
99,915 

8,800 
80, 108 

8,200 


1890. 


700 
142, 545  i    3, 320 
1,675  100 

9, 127  562 


85,159  I    4.495  ,  105,773  |    5,781  1  366,300 


$300 

392 
5,074  I 
440  I 


Pounds. 

8,000 

7,  2,56 
93,  291 

8.  .500 


7.230  ■     80.863 
5,  (HH) 
71, 350 
1.430 
9,290 

284,980 


Species. 


Altamaha  River  and  tributaries.* 
1889. 


Pounds.    Value. 


7. 045 


Ale  wives  . . . 
Black  bass . . 
Bream      and 

perch 

Cattish j    47.  408  ! 

Hickory  shad        1.600 

Mullet 

Pike 

Sha<l 

Stnrj^etm 37. 8:i5 

Suckers i      4,017 

Other  fish  ...'         940 
Refuse  fish 

Total 


1890. 


Pounds.   Value. 


$:j.52 

2.:J80 
81 

r- 


7,940 

48.766 

2.(K)0 


$398 

2,  438 

100 


18, 124 
St  Marys  River. 


Value. 

$340 

3r>,3 
4,850 

380 
8, 153 

400 

1,704 

86 

583 


()^iM»<'lu»«<  River. 

1889. 

189( 
Pounds. 
10.  (HK) 

Value. 

Pounds. 

Value. 
$420 

28,  (MK) 

ri40 

6.516 

300 

5.  (H)4 

222 

25,  .5.54 

730 

25.  66,3 

784 

8,  (HK) 

400 

12.600 

670 

160,  095 

12.315 

190, 125 

14.625 

5.060 

400 

4,  (HH) 

320 

56, 375 

l,(MiO 

25, 450 

490 

5, 034 

2io 



5, 56:i 

219 

294,634 

15. 8:15 

284,405 

17. 570 

1889. 


Pounds.    Valufv. 


129.077       8.9.54  ;  140.138       9.  .541       60,000     $:i.(KK) 


903 

IIW  . 

46  ; 


660 
4,  493 
1.360 


163 
»25 
69 


39.  .500 


975 


I      St  Johns  River  and  tributarily. 
1890.  1889.  1890. 

Pounds.  I  Value,  i  Pounds.     Value.  I  Pounds.  !  Value. 


155.  4.33  ,  $8,  690 


497, 305 
30, 160 


! 408.993 

;i8.670 

.37.800     $1,890    1,991,033 
27, 930  695  3, 120 


■  I 


227,922     12,915  .  210,3.57      12,934       9'.).  .5(H)       3.975 


17, 274 
603 


10.  120 
181.  (U6 

.588.  190 
96.240 


$150 
9.  8,32 

20.  2:»5 
1.265 


6.818  684.616  10.20H 
1.520  37.168  I  1.485 
95,4.39   2,016.222  ll02,393 


70 


.5, 186 
443.  (H)0 


2(K) 
2, 4.35 


2.0(H) 


9.  042 


45 


209 


520.  (HH)       2,  550 


65,730       2,585   .3,.572.1HH)    133,049   4, 74.5,244    148,462 


*  Includes  the  Satilla  Rivor. 
SUMMARY. 


Species. 


1889. 


1890. 


Alewives 

Black  UaMs 

Bream  and  perch 

Catfi.sh 

Eels 


Hickory  shad. 

Mullet 

Pike 


Shad 

Strawberry  bass. 

Striped  baas 

Sturgeon 

Suckers 

Other  fiah 

Refuse  fish 

Total 


I- 


Pounds. 

14, 459.  960 

577.  .598 

1, 2(KJ,  890 

331,  320 

55,  2,50 

61,318 
408,993 

75, 431 
8,341,228 

29, 725 
555, 394 
767,  382 
112.4;{1 
333,172 
460.220 

27, 773, 312 


Value. 


$147. 

29, 

45, 

12, 

3, 

2, 

6, 

3. 

448. 

I. 
32, 
16, 

4. 
10. 

2. 


042 
942 
385 
241 
476 
388 
818 
078 
:i3,3 
1.53 
721 
082 
301 
745 
505 


766,300 


Pounds. 

16,  543.  7a3 

.591.276 

1.320.6«) 

389.  092 

160,615 

.57;  337 
684,616 

77, 678 
9, 385,  .3.54 

28, 075 
588,901 
504,799 
116, 345 
366,202 
538,500 

31,353,272 


Values. 

$166.  106 

30.  4^31 

49.096 

12,745 

9.726 

2. 376 

10.208 

3.  250 

482,  40.3 

l.KMi 

33,  \H2 

12,974 

4,367 

11,712 

2,723 

833,166 
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55. — Table  of  products  specified  by  apparatus. 


Apparatus  and 
species. 

Albemarle  Sound  and  tributaries. 

Pamlico  Biver. 

Ncuse  River. 

1889. 

1890. 

1889. 

1890. 

1889. 
Pounds.  1  Value. 

189 
Pounds. 

0. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 
76.280 

Value. 

PoundH. 

Valuo. 

Value. 

Pound  nets : 

Alewives 

Black  bass 

Bream    and 

perch 

Catfish 

Eels 

5,906,880 
10.650 

109,760 

7,420 

7.050 

900 

362,  276 

>  1,450 

240, 221 

1.720 

60,347 

1 
$60,920   7.073.584 

iBOa  OQH 

*Qi;i; 

1 
115.840  ,$1,451 

1 

426         11,800           472 

:::::::i:::::::::::::::::i 

8,840       189,780 
223           7. 685 

8,437 

231 

504 

40 

21, 175 

80 

14, 874 

.\0 

2, 635 

30  400 

....... 

1    91A 

* 

36,485     1.319 

1 

494 
40 

7,200 
1.100 

Pike 

.........  .......1 

Shod 

20, 386  !    379, 558 

70  '        1,645 
13, 732       260. 464 

23.241 

i'wV 

24, 801     1. 338 

'■ 

Strawberry 
bass 

i 

1 

Striped  bass  . . . 

Sturgeon  

Other  fish 

Total 

Seines: 

Alewives 

Black  bass 

Bream   and 

perch 

Catfish 

Pike  

j 

34 
2.059 

L.'iOO 
70.  .'VK.'i 

! 

5,216  i       158 

7,295  1      215 

1 

..•......,       .  —  - 

' 

6, 888, 674 

107,224  8,013,901 

117, 782  1  135, 137     3, 501 

184,421  ,  4,323 

1 

1 

7, 344, 160 
386,820 

199, 595 

12,000 

26,361 

1, 195, 240 

28,275 
131,650 
41,552 
99,125 
17,220 

» 73, 018   8,061,149 
19, 364       374. 290 

80,756 
18,734 

6,335 

420 

1,496 

58,923 

1,026 
5,868 

349 
3,136 

173 

385,520 

,                        1 

4, 771     422, 560     5, 279 
.  i.. ,   . 

447.660 
9.500 

9,500 

27,200 

5,500 

157, 500 

$4,242 
570 

285 

408 

170 

9,000 

669,000 
8,000 

0,000 

25,000 

5,000 

478, 076 

$6,330 
480 

270 

375 

150 

22,060 

6,455 

360 

1.268 

56.602 

1,083 
5,702 

378 
3,122 

160 

196,665 

14,000 

30,910 

1, 085, 516 

26,430 
142, 570 
37,185 
99.060 
18,500 

91, 118 

3,256     120,794  :  4,292 

Shad 

172,564 

9,654 

195,297 

10.804 

Strawberry 
bass 

Striped  bass  . . . 

Sturgeon  

Other  fish 

Refuse  fish 

Total 

Gill  nets: 

Alewives 

Black  bass 

36,616 

2,010 

36,6i7     1,930 
(,...... 

52,500 
27,200 
33,000 

4,200 
272 
580 

50,000 
26,500 
33,872 

4,000 
265 
500 

11,566 

362 

10,185         305 

1 

9,481,998 

166,512  ,10,086,275 

_ 

177,226 

607,383 

20,053 

784,853  .22,700 

769,560 

19,727 

1,305,438 

35,420 

i 
65,800  '        639 

64,040 

632 

13,200 

6,500 

4.000 

355,500 

5,000 

792 

195 

80 

19,860 

250 

"is,  440         80fi 

Bream     and 

perch 

Pfke 

22,800  '        564 

28,300 

720 

6,000 

3,500 

128,360 

4,680 

180 

70 

6,552 

234 

Shad 

2,461,774    127.197 

2, 846, 841 
72, 100  ^ 
79,400 
6,270 

149, 576 

t    5,086 

3,088 

137 

U4,800 
2,483 

6,262 
145 

120,500 
1,200 

7,050 
67 

Striped  bass.  .. 

Sturgeon 

^  Other  fish 

•          Total 

• 

Miscellaneous 
nets: 

Alewives 

Shad  

61,629 

84,825 

6,800 

4,497 

3,330 

153 

2,995 

90 

1,755 

53 

23,000 

230 

25,000 

250 

2,703,628 

136,380 

3, 006, 051 

159,239 

120,278 

6,497 

132,465 

7,170 

407,200 

21, 407 

180,080 

8,002 

70,500 

34, 475 

1,250 

1,000 

838 

1,720 

75 

27 

74.800 

36,435 

1,310 

1,600 

884 

2,082 

79 

40 

* '82,475* 

4,300 

85, 313 

4,460 

45,500 

2,600 

40,000 

2,300 

StripcMl  bass  . . . 
Other  fish 

Total 

Pots: 
Eels 

Grand  total. 

1 

107,225 

2.660 

114, 145 

3,085 

82,475 

4,300 

85, 313 

4,460 

45,500 

2,600 

40. 000  j  2. 300 

46,900 

2,904 

148,500 

8,910 

1,300 
1,036,573 

78 

4,915 

312 



1,526,418 

19,228,425 

416, 680 

21,450,772 

466,232 

34, 519 

1,101,957 

38,905 

1,222,260 

43,734 

45,821 
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53. —  Table  of  products  spccijied  by  (ip2)aratu8 — ContiniUMl. 


ApparatuH  and 
spfcies . 


CajM^  Fear  Kivor  and  tributarit'.s.|     Winynh  Hay  and  trilmtarifs 

1890.  I 


1889. 
I'ound.s.  Valuo. 


1889. 


Pounds.  Valuo.   Pounds.  Valutv 


SeinoA:  I 

Bream  aud  perch..     13,460'    $7()4 

Catfish 

Hickory  shad 

Shad 

Striped  bass 

Sturgeon 


93.  41U  I  6, 324 


Sackera 
Other  fish 

Total  - 


53,080  1  1,.'»42 


11,450 
84, 940 
55,  150 


$671 
5.  680 
i,  584 


4, 135 


$124 


2,048  I        m 
7,918  .       789 


3,  2(K) 
2.  981 
1.337 


95 

149 

59 


Gill  nPt« : 

Black  basft 

Bream  and  perch.. 

Hickory  shad 

Sha«l 

Striped  basH 

Sturgeon  

Sackers 

(Hherflsh 


ToUl 


Miscellaneoas  nets: 

Alewives 

Bream  and  perch. 

Catfish 

Shad 

Stripe<l  ba88 

Sackers 

Other  fish 


Total 


Linen: 
Bream  and  perch. 

Catfish 

Other  fish 


Total 
Grand  total. 


160,034  I  8,570 


1,(K)0  I        50 
247,747    i4,"  if)! 


151,540  !  7,935  I     21.619      1.315 


1.000 


....         I.91»5  100 

50        10.297  451 

I     33.  182  I       1»95 

243.876    12.210  |  2t>2, 744  21,623 


1890. 
PdUndH.  Value 


I 


3,  027 
2,  2(H) 
7,.i51 


110 
(554 


2.  762 

3,  140 

780 


82 

l.'i7 

30 


19,  1«50      1,  124 


2,  100 

9.  620 

24, 108 

282, 096 


72,5(H»     1,740       30,625  .      735     208,175     2,  .524 


1.200 
900 


48 
25 


1,400 
800 


10,  JMO 
5,  950 


460 
238 


120, 750 

12.368 

7,  2.50 


107 

415 

720 

20,  025 


2. 785 
498 
20«) 


FaHhIo 

Kivrr  and  tributaries. 

1889. 

1800. 

Pounds. 

Value. 

Pounds. 

Value. 

2. 

980 

$2:{8 

3, 020 

$24J 

3, 

360 

KM) 

3,  424 

171 

17. 

570 

1,.551 

18,  .5.38 

1,591 

5. 

495 

540 

6,300 

620 

4. 

860 

150 

4.  5(M) 

145 

1, 

802 

108 

l.tW5 

08 

•> 

•** 

080 
147 

1.30 

2, 445 
39,  862 

151 

38. 

2.  877 

3,017 

"'io, 

800 

540 

10,320 

532 

3. 

860 

193 

4.0(M) 

200 

101, 

KM) 

6,  160 

KM),  100 

6,160 

I, 

8(M) 

180 

2.060 

200 

14.000  ;  2.50  28.000  877 
21.tH.)5  1.  105  21,670  1,082 
10.775  I       373  I     11,200         306 


323,347  il6,014     2'/7, 701    13.072     563,283    26.391      458,292   24,816  i  164,330  |  8.801      177,3.50     0,447 

p.      .  ^_  .    ..        -.  ^ 

28,600         740  ! 


3,834  183 

3, 830  112 

0,800  880 

3, 866 


155 


5,000 
3,000 
0,000 


.  245 

00 

815 


4,000  j   140 


21,300 


5,000 
4.800 
1,000 


1,330  I  21,000 


250    5,000 

145    4,000 

20  I   1,500 


1.200 


250 

130 

30 


10,800  I   415  '  10.500 


515.481  ,2i.320  ,  460.741 


410 


22. 707 


37,160 


4,840 
08,407 

3.000 
10.875 

4,420 


939 


145 
7,  .575 
240 
435 
176 


158, 702  I  0,  510 


66,400 
38,575 


163.063 


007.587 


3,171 
1, 837 
1,541 


3,400  i  102 

06.017  '  7,518 

2,800  I  224 

11,050  ■■  442 

3,210  I  128 


145, 077  0, 154 


67, 100  3, 203 


50,400 
30, 340 


1.8.54 
1,574 


10, 764 


10,764 


004 


0,205  ,   858 


004 


0,205  ,   858 


3,350    208  '   3,010  !   202 


6,  .549   165,840  6.631 


43.765     788,360  41,725 


3,3.'iO         208         3,010 


202 


216.  591  :12.  880     220,  526    13, 524 


Combahee,  Ashepoo.  aud 
Coosawhat^^hie  rivers. 


Savannah  River. 


Apparatus  aud 
species. 


Pound  nets : 
Alewives  — 

Catfish 

Shad 

Striped  bass 


1889. 


1890. 


1880. 


Pounds,  Value.  Poands.  Value.  Pounds.! Value. 


1800. 


Pounds.  Value. 


ToUl 


Seines: 
Miscellaneous  fi.*«h 

Gill  nets: 
Bream  and  perch . . 

Hickory  shad 

Shad..: 

Sturgeon  

Other  fish 


Total 


300         $21  265         $18         1.106         $70         l.M»0         $05 

468  '         20  505  25         8. 8i>f»         440  ,      8,  .'jOO         TWO 

30, 501  ;  2.  065       31, 906     2.  4«5       78. 288     7.  006  I     70. 2:i8     7, 053 


20.  975 
4.800 


975       41.187      1,521      142.  .545     3.326       71.3.50      1,704 


384 


0,800         .584 


5,880 


:m 


5.  930 


:r75 


■l- 


66,044  I  3.465  I    83,753     4.613     2:Mi,619    11.20l»      166.818    10.507 


Ogeechee  River. 


1880. 


Pounds. 'Value. 


1800. 
Pounds.  I  Value. 


2X,000 
10,800 


5.060 


$420  16,000 

.5(H)  I  20.070 

I  1.625 

400  I  4.000 


$240 
600 
125 
820 


.52.050     1.380  ,    41.605  j  1,285 
2,  .500 


100 


2, 070    110 


8.000 

160.  005 

56.  375 

400 
12.315 
,  1,060 
i 

12.600 

188.500 

25,450 

670 
14,500 

400 

1 

224,470  13.775  ■  226,550  16,6^0 
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6S, — Table  of  products  specified  by  apparatus — Continued. 


Apparatuit  uud        | 
ni>eoio8. 

Mi80<^llaii(^oii8  iiotA: 

All^wiViM 

Conibahee,  Asbepoo,  and 
(/OOMnwhatchio  rivera. 

i 
188 

tovannah  River. 

Ofoechce  River. 

1889.            !            1801 

1 

0. 
Value. 

0. 

1890. 

1889. 

1890. 

Pouuda. 

1 
Valuo.l  Pounds. 

Pounds. 

Value. 

PoundH,  Value. 
8.000       $340 

Pounds. 

Value. 

I'ounds. 

J  Value. 

8,000 
2,480 
20,125 
1,820 
6,000 
1,676 
2,357 

$300 
124 
999 
224 
480 
100 
140 

; 

KrAiLtit  fuifl  itorch 

2,120          120 
17.892  ;       938 

Cattinh 

"*5,'i66' 
5,525 
490 

$100 

440 

50 

5,620 
6,500 

$115 
515 



1,715 

$60 

2.515        $88 

Shad        

1,625 
3,000 
1,4.10 
2,560 

2()0 

240 

86 

158 

'   ' 

Strii>o<l  bass 

SiioKt^rfi 

400  1        40 
1....... 

■ 



1                                 1 

()t  hi>r  tlsh 

"•••""••• 

1 

1.000 

40         1.675  1        67 

Total 

'              1     " ' 

11.115 
8.000 

590 

12,520 

670 

42,457 

2,367 

36,627  1  2,082  1      2,715 

100 

4, 190  '       l.'i5 

Linos : 
Breain  and  pontli. . . 
('at.tlHh 

. 

440 

9.500 

498 

4,344 

79,790 

2,200 

890 

198 

4,075 

220 

55 

3,336 

75,399 

2.000 

800 

148 

3, 012 

16U 

50 

6,516 
3,949 

300 
110 

5,004 
.^  07ft 

222 

Oft 

Strino<l  baAH .       ... 

1 

OthurliMh 

1.534 

70  :           01«  '         !•» 

Total 

1 

8,000 
85,150 

440 

9,500 

498 

87,224 

4,548 

81.535 

4. 270  1     11, 999         480 

9. 000          3*60 

Grand  Uital 

. 

4,495 

105,773 

5,781  1  366,300 

1 

18,124 

284,980  j  16. 859     294,634  ,15,835 

1 

284,405 

17.  570 

ApparatUH  and 
»peci(*«. 

Pound  netn : 
A  In  wi  VMM 

Altaniaha  River  and  tributarioa. 

< 
188 

5t.  Marys  Biver. 

1  St.  JohuH  River 
0.            '           1889. 

—        —   -   '            — . —  ■             —  1 

and  tributaries. 

1889. 

1890. 

9. 

189( 

1890. 

Pounds.  Value.  1 

1 

Pounds.  Value. 

Pounds.  Value. 

1 
Pounds,  i  Value. 

Pounds. :  Value.  Pounds,  j  Value. 

1 
1 

10. 120       $150 
1,040           40 

Rrraun  and  ix^rrh 

1 

1                              1 

Shad                            • 

■   **•*    ••■*l*«as*** 

4,500         150 

Refuae  fish    ' 

1 

....... 

40,000         154)  { 

Total 

.                1 

................. 

; 

i 

'          1 

1           1 

55.660         490 

Seiniw: 
Black  baaa 

...  .  .    1    ........  ......  ........ 

! 

77.973 

343,893 

31,723 

28,170 

558,000 

1 
$4.  468       96. 226     5. 268 

Brv^am  and  iM^n^b      .... 

1 

11.124  1  434.099    14.23U 

Mnllot 

480  <     25.000         375 

Pike 

1,120       26.118      1.045 

Shad 

1 

22,675     868.710   26.061   ' 

Otlior  fish i 

1                                ' 

5.022         151  ' 
4601000      2.300 

Refuae  flah -  -  

1 

427.000 

2.35CJ 

Total 

1              •                  ; 

1 

1,466,759 

42,217    1  SMSulTS  49.430  1 

Gill  neU: 
RnMUu  and  perch.. 

Hickory  shad 

Mullet 

i 

1 

■                                      1 

1 

1             :          , 

1     4.205      t^iio  1     A  sua 

$243 
100 

1,000 

81         2,000 

1 

346,000  1  5,880     044,176     9,598 

Shad 

71,955  1  4.560       R^^  !  S.073 

00,000  $3,000  '    37,800  t$l,  890 

1.433.033  T*  Tftl    1  74:i  019  76.  I>t9  i 

Sturceon 

37.835 

4,017 

MO 

903         5,660 

199         4.498 

46         1.300 

163 

2£> 

69 

39,500.      975'    27,930         095         3,120.        70         2,000  |        45 

Snckersi ..   ..... 

Other  flah 

::::::::::::::::::::::::::..:..: ,.--...--.-.....- 

Ref\iAt^  flah . 

1 

16.000           85       20.000  i       100  i 

Total 

*                                                                i 

', 

'                        1 

120,563 

5,909     100.407  |  5,873 

—           1      ■  ■    — 1 

99,500  •  3,975       65.730  i  2.585   1.796,153  78,799   ">  40a  1«A  KL93S  i 

MiMN'Ilaneona  nets: 
Black  ba*a 

i 

3.500  '        ITS  1 

1                 1 

} 

1 

3.000         180 

BnMun  and  peroh ..' - 

i 

38,280     1,483       33.440     1,171 

Catflah 

Mullet 

1    13,943        707 
1 

12,850        041  1 

!.........    ....... 

I 

3.000,       150 

31. 270  ,       458       15. 440         235 

Shad 

57,133     4.394 

58.0^     4,468 

..........    .......S....      .--_    ....... 

Other  tiah 

i 

5.186  .       2tV         4,<n»         148 

Total 

71. 065  1  5, 101       7A.  9CU     r*.  iflO 

1 7S.336      «  2lM   1     5A.4011      l-«7»  i 

' 

l-in«v» : 
Black  haj«!i 

T3.>a>     4,042       SI.  920     4.389 

Br(>am  and  perch.. 

(^al.rish 

inke 

2, 840  ;       142         3.  IW         l.'iS 
33.46:  !  1,673       35.916     l.TUT 

u.\i32;  4,667    iiaeii    4.794 

3iM«>         6113,    93.240     1.115 
la.VV         400'     ll.vViO         440 

1             Tot*l 

.^3i»     t  S15       3d  Olfi     1  <« » 

ii*,a>2      9  T12      .-ftiVV^ei     10.73*5 

2^7  922 

»,  .V^» 

5  572  9>^' 

iimnd  total  .... 

12.  S»15 

210.  r>T 

12  «4 

S.97-. 

«i.  7.i«> 

i  .xs"> 

133. ^Hi*  4,r4:>.244 

l4^i4€^2 

Bull.  U.  S.  F.  C.  II 


M.<.>-"'."'-"^tW«n*lW^. 


S  PLATYSTOMUl 


>su>.    Dofffiih,-  Sladfith.    Grindle;  MiidUoli :  Bbcl 


TACHVSURUSFELIS(LmnBui).    StatatJUk.    AiuU-muuthed ul |S. C). 


J.S.F.C.  laai.    fiiherissottheSouih 


ICTALURUS  PUNCTATUS(Rafinciq<icJ.     Obannti cal/lth  ;  SpoOrd ea(fitt.    Ubannel  cut  (S.  C,  Fin.);  Smnll  moathBilcU  (Fb.J. 


lEIURUS  PUTVCEPHALUS  (Giiiid),    HDdat(8.a}. 


GRICANS  (LeSusur).    Ureal  eatfiih  ,■  Florida  lalfish.    Mud  cat  (Fla.). 


CATOSTOMUS  TERES  (Mrtchi 


<e  SoulK  Atlintic  Statu.    (To  I 


ic  SUMi     (To  lici  Mt*  m.) 


Plate  XLVII, 


CVPfllNUS  CARPIO  CORIACEUS  (LiUMrii 


Bull.  U.  S.  F.  C. 


Plate  XLVIII, 


Bull.  U.  &r  C.  IBJI.    FotwnnnlTlH  SmH>  Ail«nt  Su»L    tT,i  li. 


5  AMERICANUS  tGm'-iini     Jit 


t 


LUCIUS  RETICUL*TUS  lU  Sueur)     Jic 


HV'i  'N   l-'.h    Jlii>kl.tll"l  |'lk»lN,<l.|: 


fL*€*1l  f^MMfit  It^"*^,     tMM.    CMm.  JOrcHM  IM* 'fb-. 


X 


•POWp|B^JW5*(|^^^^<?ftjJ*!^_ 


^^ 


CJ-atnx  HIPPOS  ,Lii--i».;p,    iri»ua* 


""'-^., 


^' 


"^ 


CARANX  CHRY50S  (Mlf I      Jul: 


«*wi^oww«>yi,tg(WyjftiwfWrifciiiiW.  ii 


»uL  u  s»-  C  y»: 


<•  9lirt«     I'V  •»«  » 


v^^ 


NT 


< 


#^ 


CENTft*RCHUS  M*C«0^•I6HyS(^«.*M••'■»     "pmM     iwiWH.ll-  f-lMlit  I- 1    HiH  n-^'l  I"  "^' '^  '-I 


W'-'- 


''.".(^ ■-/•■.-  -','y>:--.-'-- 


rn^v:^- 


IBLOPLITES  RUPESTRlS(RifmtiqL.().     Hatkbttf.     Kail-«.ve;  llniam  ;  Ked-vynl  breuu. 


<'      <-  . 


CH^NOBRYTTUS  GUL05US  iCuvier  and  Valenc.»nn«)  IfaruunitA.  Wanuuutb  i  H 
fiowli-.-yp  (K.  f);  Mml  chub  (N,  C);  Wamioolt  porch  (S.f..O«.,Flii,li  Muirm 
perch  (G*,l ;  AVumniuulb  purvb  (Gb.). 


Bull.  U.  S.  F.  C.  II 


icStim.    <Toftc>|>*ga3S6.) 


«C*HTH*RCHUS  POM0TI$(B>rrd).    Slid bau^  UuJ tunjijh.    MiiclperrLlN   C). 


LEPOWIS  PALLIDUS  |l 


.    (T<>(i»piE«3S6.) 


Bull.  U.  S.  F.  C.  1 


LEPOMIS  PUNCTATUS(Cuvi 


Bull.U.S.F.C.  IS9I.    FiiheirKuftn^SDuIhAllinKcSutgi.    (To  (•«  pi(<i  3Se. 


PERC*  FLAVESCEMS  {Milch, II).     YMm )-erch.     KliKlislitpHinN.C.Ii  liiHrw.ii  ikti  )i  () 


EPIHEPHELUS  NieniTUS  (Holbwl'}     BUut  ^mp^.    Jr» 


Jm^Y^  ■  -'^^'^ 


^ 


"^o.^ 


CEMTROPRISTIS  PHILAOELPHICUS(LlnnBu>|.     RoekbUvkBKblM.  O:  KnkfialKS.  C.|. 


Bull.  U.S.  r.C.IB9l.    FiihantiofineSouIhAilanlicSulat.    (To  <ic<  pige  356.) 
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y-KHR)RT  ON  THH  EUROPEAN  METHODS  OF  OYSTER-CULTURE. 


BY    BASHKORl)    DKAX, 
Instructor  in   Bio/ot^y,  Columbia   Co/it^i^t,   Xnv    York. 


INTRODUCTION. 

Oyster-culture  as  practiced  in  France  has  already  been  considered  at  some  leU)<th 
iu  the  ])ublicati()ns  of  the  U.  S.  Fish  Coniuiission,*  most  recently  in  a  report  by  the 
writer,!  summarizinjj:  the  information  obtained  during  the  summer  of  1891  in  his  visits 
t*)  tlie  centers  of  the  industry  in  France.  The  i)resent  report,  prepared  under  instruc- 
tions from  tlie  U.  8.  ( -ommissioner  of  PMsh  and  Fisheries,  Col.  Marshall  McDonjild,  is 
intended  to  complete  a  review  of  the  European  system  of  oysti^.r-culture.  The  methods 
in  use  along  the  ocean  coast  of  France  are,  in  fi:eneral,  similar  to  those  of  the  neigh- 
boring countries.  It  has,  however,  seemed  important  to  understand  the  cultural 
modifications  rendered  necessary  by  changes  in  (diinate,  shore  characters,  and  saltness 
of  water.  Local  (conditions  may  not  unnaturally  have  favored  one  particular  locality 
to  such  a  degree  that  methods  of  culture  there  in  use*  might  prove  of  little  value  in 
other  and  even  neighl>oring  regions.  By  general  comparison  a  more  distinct  idea  may 
be  obtained  of  the  actual  (character  and  extent  of  artiticial  culture.  Thus  may  be 
seen  by  what  manner  and  means  one  country  of  Furo])e  has  taken  advantage  of  the 
practical  successes  of  a  neighboring  one,  has  mo(liti(Hl  proc(»sses  to  suit  local  condi- 
tions, found  by  ex]K*rim(»nt  to  what  limits  imported  methods  might  be  carried,  and 
su(^ceed(Hl  or  failed  in  securing  th(»  most  jiulicious  governmental  aid  in  obtaining 
cpnct^ssion  of  cultural  lands  and  in  ])reserving  the  natural  supplies  of  spawning 
oysters. 

Of  course,  it  is  no  easy  matter  to  state  all  the  reasons  why,  for  example,  if  one 
system  of  obtaining  se(»d  oysters  has  sncceed(»d  most  ])rotitabIy  in  France,  the  same 
system  should  not  have  succ(»eded  along  th(*  (rcrman  coast  or  in  Fngland.  But  it  is 
certiunly  reasonable  to  expect  that  by  contrast  and  com]>arison  of  lo(!al  characters, 
prooess(\s  in  use,  governm(»ntal  aids  and  restri(!tions  in  a  number  of  countries,  the 
general  caus(\s  \\\u\  g<Mieral  (»t!*ects  may,  with  the  greatest  probability,  be  indmced.  As 
to  Eur()p(^an  legislative  measures,  a  coTn])arison,  more  or  less  gen(M-al,  has  been 
attempt(»d,  and  a  few  deductions  whi(th  a])jK*ar  esp(»ci:illy  suggestive  hav(»  Ixien  empha- 
sized in  the  conclusion. 

In  the  present  discussion  oyster-cultun^  in  the  following  countries  will  be  consid- 
ered: Italy,  Spain  and  Portugal,  (lermany,  Holland,  lU^lgium,  and  England. 


•  U.  S.  F.  C.  HuU..  18tM),  list  <»f  references,  p.  385-388.  numberH  9fl,  2:^/>,  37, 47, 496,  706,  7»,  82. 
t  V.  S.  F.  C.  BuH..  1890,  p.  362-388. 

357 


358  HirLLETIN    OF   THE   UNITED   8TATE8    FI8H    COMMISSION. 

OYSTBR-CULTURB  IN  ITALY. 

Mmleni  oyHter-culture  HeeniM  to  have  \yeen  derived  from  Italy.*  Before  the  visit 
of  M,  OoKt«  t-o  Lake  FuHaro  in  1853,  but  little  ha<l  been  done  in  Fi-ance  to  regenerate 
an  industry  almost  on  the  verge  of  extinction.  The  report  of  Coste  pictured  the 
successes  of  the  (*Jiltural  processes  of  Italy  and  strongly  urged  their  introduction 
on  the  Freiieh  <^oast,  causing  the  institution,  under  the.  patron  age  of  Napoleim  111, 
of  a  series  of  ex|>erimental  measures,  out  of  whose  successes  and  failures  has  grown 
one  of  the  most  im|>ortant  of  the  coast  industries  of  France. 

Ksjiei'ially  interesting  is  the  fact,  already  shown  by  Coste,  on  evidence  furnished 
by  pictured  fiineral  vases,  that  the  processes  in  use  to-day  at  Tarente  or  in  the  lakes 
near  Naples  are  apparc»ntly  the  very  ones  that  the  Romans  employed  as  early  as  the 
time  of  Marius.  The  oystt^r  stakes  of  the  Lm^rine  Lake,  we  are  told,  represent  in 
appeamnet»  and  actual  i>osition  the  very  <mesthat  Pliny  may  have  inquisitively  exam- 
intnl,  little  thinking  that  their  use  would  be  handed  down  to  posterity  more  carefnlly 
than  the  volumes  of  his  lifelong  work. 

Kvoryone  who  has  written  of  lioman  oyster-culture  has  referred  to  Sergius  Orator 
as  the  inventor  of  this  branch  of  industry.  It  would  seem,  however,  from  evidence 
that  has  endured  two  thousand  yeurs,  that  this  wealthy  Roman  represented  little  more 
than  a  suecessf\il  oulturist  of  his  day,  noteworthy,  perhaps,  because  a  patrician.  His 
prominiMieo,  t^Hi,  as  a  sttci*essftil  culturist  has  been  accented  by  a  remark  of  the  orator 
liUeius  Oassus,  who,  as  his  lawyer,  defended  him  in  a  suit  for  trespass  against  the 
st^ite  in  the  matter  of  oyster  pn>i>erty:  his  time-honore<l  pleiisantry  that  the  question 
of  a  few  tVM»t  i>f  land  made  no  diftereni»e  to  his  client,  who  could,  if  necessary,  raise 
oysters  with  sueotvHs  on  the  thatches  of  house  tops,  has  given  the  grasping  Sergius 
num^  eixHlSt  than  he  |K^rha|>s  deserves.  Certainly  the  o^v^sters  frinn  the  Tarentine  Gulf 
weiv  very  early  known,  and  wert*  by  historic  evidem^  planted,  doubtless  with  method 
t>f  ouUun\  in  the  lakes  near  NapU»8.  Tarente,  as  a  Greek  city  of  ancient  wealth  and 
iHunmertMal  notations,  is  far  more  apt  to  have  hatl  oyster-culture  than  was  Sergius  to 
invent  its* 

The  nuHlern  indtistry  is  earritni  on  extensively  only  at  Tarente.  It  is  here  that 
the  m^jor  |H>rtion  of  the  set^l  oysters  are  prt^duee^i  which  are  afrerwartls  cultivated 
in  the  b;vvs  and  tidal  |H>nds  of  the  si>uthern  ix>ast  and  supply  the  general  market  of 
Italy.  The  gulfs  at  the  north  do  not  ap|>ear  to  be  favorable  to  the  growth  of  the 
typical  Kun>|Hv^u  t>yster%  f  >*frryt  odnlui.  The  Ciulf  of  CTt>noa  pnHiutvs  a  small  oyster, 
mainl>'  tV>r  Un^al  fX>nsnmption^  O.  |i^fonf<i  (more  prol>ably  ihtr^^  rrfwiix  var.  plicata)^  a 
s|HHMes  delicately  tla vomhI  and  ap|>eariug  to  tind  it^^  best  li\ing  c^>nditions  in  waters  as 
dense  as  1 .4)27  to  1 .02^  In  the  harlwrs  of  Triestef  and  Venice  another  variety  of  oyster 
fHHnirs.  f ),  edn^is  f^eneU^^nn-,  This  is  generally  regaixie^i  a;?  p^x^n^r  in  quality  than  eduli^^ 
and  its  pi^niuction,  therefort\  oomj^etes  but  little  with  the  more  sinithem  industry. 

Tarente  (or  Taranto^  has  Ihhmi  rich  in  it«tlsherii>s  tKmi  theearliest  timers;.  Iteii  shallow 
gulf.  o|>ening  bnvadly  to  the  Mediternmean  on  the  southward,  shelters  itji  shore  life, 
b\it  readily  nMiews  it^^  supply  of  water.  At  the  head  of  the  gulf,  pn>uvte*i  by  pri>nii- 
nent  ridgt^s,  is  the  small  deep-cut  and  almost  lan«llocked  bay  that  h:Wi  fi>r  ages  been 

*As  t^^  tho  indo|>omler      ^^ijrin  '^  -'"  col1e«ctoT»  in  C'onm^ctiout,  sec  liijr«-rfioll.  <»yst*r 

Inanstry,  Tenlli  (  onsns,  i«^^ 

*  For  discns>i<>n  ol'  h  •«--  ■'**^urc,  v.  Philpots'  ''Oyssters  aiid  all  about  them," 

Riohar«i8<»n,  London.  1S9* 

i  Soiibeiran.  Hnl.  So.  -    ^y^^\ 
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famous  for  its  oysters — the  Mare  Piccolo.  This  is  literally  a  small  oyster-bearing  sea, 
in  every  way  comparabh*  to  the  artiticial  one  at  the  Sables  d'Olonne.  Its  walls  are 
its  shelving  sides,  its  floodgate  is  its  constricted  outlet  into  the  gulf,  one  made  still 
narrower  by  an  ()utcro])ping  island  of  rock — the  ancient  city  and  castle  of  Tarente. 
The  Mare  Piccolo  is  an  oblong  mass  of  water  about  7  miles  in  major  diameter,  whose 
greatest  depth  is  scarcely  more  than  40  feet.  Its  basin  in  general  is  saucer-shaped, 
with  a  bottom  of  firm  calcareous  sand,  holding  a  depth  of  water  especially  favorable 
for  purposes  of  cultivation,  averaging  perhaps  from  3  to  4  fathoms.  This  remarkable 
shallowness  tends  not  a  little  to  maintain  the  water  temperature,  during  the  greater 
part  of  the  year,  warmer  than  that  of  the  gulf  beyond.  The  large  surface  for  evapora- 
tion, in  view  of  the  small  volume  of  water,  would  naturally  lead  one  to  expect  an  extreme 
density.  As  a  matter  of  fact,  however,  this  condition,  which  would  undoubtedly  be 
little  favorable  to  the  oysters'  spawning,  does  not  occur.  The  density  of  the  water 
mass  is,  on  the  contrary,  found  to  be  uniformly  low,  as  the  fresh  water  entering  the 
basin  more  than  compensates  for  the  loss  caused  by  evaporation.  A  considerable 
part  of  this  freshened  water  is  derived  from  the  small  streams  incurrent  from  the 
north.  In  this  region,  too,  submarine  springs  are  known  to  be  present;  of  these  the 
Citrello,  which  emerges  near  the  Convent  di  Rosa,  is  especially  remarkable. 

The  direct  benefits  of  the  tempering  of  water  in  these  portions  of  the  Mare  Piccolo 
may  be  seen  in  the  number  of  parks  here.  The  specific  gravity  along  this  northern 
range  of  parks  was  found  to  vary  (April  24,  1892)  between  1.022  and  1.023  at  60° 
F. ;  to  the  southward  and  westward,  about  a  mile  distant  fit>m  the  outlet,  the  density 
had  risen  to  1.027  at  59°  F. 

As  one  approaches  the  city  of  Tarente  on  the  railroad  from  Brindisi,  a  very  good, 
idea  may  be  obtained  of  the  extent  of  oyster-culture  as  the  road  bends  around  the 
shore  of  the  Mare  Piccolo.  As  far  out  as  one  can  see  the  bay  is  bristling  with  oyster 
stakes  whose  ends  project  several  feet  above  the  surface.  (PL  Lxxv,  Fig.  1.)  These  are 
soon  observed  to  pass  into  distant  perspective  in  regular  lines  and  to  mark  off  the  water 
surface  into  squares  as  of  a  checkerboard.  These  inclosures,  which  in  France  would  be 
called  oyster  parks,  measure  about  15  feet  square.  They  are  leased  at  about  50  cents  a 
year,  and  eaeh  culturist  secures  as  many  as  he  can  cultivate.  They  are  rented  from  a 
joint-stock  company  which  has  obtained  from  the  city  council  the  leasehold  of  the  entire 
bay  bottom,  surveyed  out  in  about  twenty  sections,  for  an  annual  sum  of  $10,000.  The 
minuteness  of  the  subdivision  of  this  area  is  the  result  and  also  the  cause  of  competi- 
tion, and  the  energy  of  rival  culturists  adds  much  to  the  success  of  their  industry. 

The  Italian  is  the  very  opposite  of  the  French  system  of  oyster-culture.  French 
proprietors  cultivate  the  shore  lines  between  the  levels  of  high  and  low  water;  their 
parks  are  embanked  inclosures  holding  a  few  feet  or  inches  of  water  until  the  tide 
advances;  they  cultivate  their  shores  in  a  horizontal  plane.  The  Italians  cultivate 
oysters  in  all  depths  of  water  and  make  the  number  of  oysters  fattened  in  a  given 
park  stand  in  proportion  to  the  volume  of  water.  Having  but  scanty  fall  of  tide,  their 
system  has  become  vertical  oyster  culture.  To  cultivate  horizontally  the  French  have 
hardened  their  muddy  beaches,  have  inclosed  tidal  areas,  and  have  spread  miles  of  flat 
cases  of  iron  gauze  to  furnish  growing  space  for  their  oysters.  The  Italian  culturist 
has  devised  every  means  of  supporting  his  oysters  in  the  water  volume  between  bot- 
tom and  surface.  In  France,  owing  to  unfavorable  local  conditions,  the  industry  is 
minutely  subdivided.    A  park  of  several  hundred  acres  may  be  devoted  to  collecting 
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the  seed  oystern,  a  second  park  maybe  of  value  ingrowing  the  oysters,  and  a  third  may 
serve  to  fatten  or  prepare  them  for  transport.  A  Tarentine  park  may  represent  every 
branch  of  the  industry;  in  au  area  of  15  feet  sqnare  a  calturist  may  collect  the  yoang 
oysters,  grow,  fatten,  and  prepare  them  for  the  market. 

The  Italian  process  may  beat  be  understood  by  referring  to  the  accompanying 
sketch  (Fig,  1),  which  illustrates  a  Tareutiue  park.  It  consists  roughly  of  corner  posts, 
a  web  of'ropes  and  various  suspended  devices  for  collecting  oysters  (A),  growing  (B), 
fattening  and  storing  tliem  (C). 


The  comer  posts,  firmly  implanted,  mark  the  boundaries  of  the  park.  At  each 
corner  the:^  are  ii»aally  arranged  in  pairs,  as  seen  in  the  figure,  somewhat  inclined 
toward  each  other  and  tashed  together  u  few  feet  above  the  surface.  Thus  fixed  they 
appear  to  be  quite  iterniaiietit,  esitectally  as  their  displacement  by  storm  is  not  usual 
on  account  of  the  sheltered  nature  of  the  Mare  I'iceolo.  The  firm  calcareous  character 
of  the  twttom  allows  the  posts  to  be  readily  inserted  by  blows  of  a  heavy  mallet. 
The  posts  themselves  are  of  green  pine,  *i  or  S  inches  in  diameter,  are  not  costly,  and 
are  apparently  never  tarred.  The  depth  of  the  luu-bor  allows  their  average  length  to 
be  about  20  feet.  In  deejter  water  two  or  even  three  requirt'  to  be  spliced  together, 
bringing,  therefore,  hito  culture  a  depth  as  great  as  -iO  teet.  The  ropes  forming  a  net- 
work between  the  corner  jKists  must  sujUHH-t  the  weight  of  the  collecting  devices  (A 
and  B).  Tlie  conbige  must  tbeivfore  be  slnuig  and  durable  in  water,  A  wire-grass 
rope  an  inch  in  diameter  is  man u fact uivd  in  Suplo.-i  for  this  purpose.  It  lasts  for  one 
or  two  seasons,  and  costs  :ilHiut  one-ball'  i<eiit  iter  yard. 


EUROPEAN  METHOU8  OF  OYSTER-CULTURE 


The  iirrniigeiiifiit  of  rope  may  best  tn>  uiKicrstoiiii  by  referring  Ut  the  uircompany- 
ing  diagniiti  (Fij;.  -).  The  sii|ipiirtiii(;  roia's  are  rarely  exposed,  except  where 
attavhuil  to  the  corner  iwsts.  In 
the  parkK  esrablitjhed  in  deeper  wa- 
ter the  inatier  of  rope  niuiiageineiit 
beeomes  more  vomplic-uted.  The 
greater  ainoiiut  of  roi>e  required  by 
the  wei};ht  of  the  cultural  ap]>aratiis 
haa  Kug^'sted  au  arran^onieut  wliieh 
botli  svparatt-s  tlie  eross  roi>es  fi'oni 
each  other  and  enables  them  to  be 
more  easily  turned  at  the  corners, 
as  illustrated  in  the  tigure.  \\'ith 
so  light  a  seali'olding  to  snptH)i't  the 
devices  for  eiille<-tiiig  and  growing 
the  yonng  oysters,  it  is  evident  that 
the  ([uestion  of  the  weight  of  apjia- 
ratas  has  been  a  very  importjint  one. 
For  this  reason,  as  well  as  on  aei»>unt 
of  laek  of  ti<)al  ground,  the  tile,  iis 
a  device  for  collecting  the  young 
oysters,  has  been  found  imsuited.  Wood,  on  the  other  Iiaud,  has  advantages  in  point 
of  lightness  aud  cheapness.  The  h>ose  bundles  of  hazel  or  gorse  boughs,  termed  fas- 
cines (A,  Fig.  l),btH-ome  quickly  water-soaked  and  form  the  most  convenient  collectors. 
These,  when  covered  with  young  oysters,  may  be  broken  into  twigs  and  woven  into 
ropes,  which,  when  suspended,  utilize  the  water  volume  from  surface  to  bottom  (B). 
OystiTN  that  have  become  detached  and  fallen  to  the  iMtttoni,  together  with  grown  oys- 
ters, may  be  placed  for  storage  and  linal  growth  in  the  suspended  baskets  (0). 

Thus  outlined,  the  method  of  culture  and  its  conditions  nmy  be  more  carefully 
esamiije<i.  The  sujiply  of  lu-ecding  <)ysters  which  furnish  the  simt  is  in  any  event  a 
large  one.  The  myriads  of  half  giown  oysters  loclgcd  ujmiu  the  suspended  ropes 
spawn  jimlilieally,  and  this  supply  is  one  that  never  decreases,  A  seeoud  source  of 
spat  i»  furnished  by  scattered  oysters  and  beds  of  oysters  that  have,  either  escaped 
the  knowledge  of  the  ctiltnrist  or  are  ditbcult  to  secure.  (Jcncral  dredging  is  but 
little  practiced.  The  larjrest  supply  of  scattered  oysters  is  said  to  be  in  tlie  immediate 
ueighborliood  of  the  parks  where  dredging  is  impracticable.  It  is  certain  that  the 
spawning  season  in  the  warm  waters  of  the  .Metiiterraneau  is  an  extended  one,  stated 
by  the  proprietors  to  extend  from  April  to  <)ctolM-r.  The  greatest  set,  however, 
iHTCurs  about  the  end  of  June.  It  was  clear,  liowever,  from  fascines  that  had  beeu 
put  down  iu  January,  and  which  were  examinct?  by  the  writer  in  April,  that  spawn- 
ing had  taken  plate  during  the  cohler  weather, and  it  iiniy  in  conswiucme  be  inferred 
that  the  spawning  continues  intermittently  Ibronghnut  the  year.  The  development 
adventitiously  of  a  [wrtion  of  the  generative  prishict  by  lobes  of  testis  or  ovary  has 
already  been  commented  upon  in  the  caseof  the  American  oysteis  ahing  the  southern 
coa.st  of  the  United  States.' 
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The  fascines,  freshly  prepared  during  the  winter,  are  by  degrees  taken  out  daring 
March,  April,  and  May,  and  anchored  in  deeper  water,  often  in  clusters  marked  with 
buoys.  In  the  early  season  the  outgoing  currents  are  said  to  be  usually  the  most 
fruitful  in  spat,  and  the  culturists  arrange  their  fascines  so  that  they  may  best  be 
utilized.  In  May,  when  the  spat  is  beginning  to  form  in  shallower  water,  the  fascines 
are  usually  taken  up,  well  rinsed,  and,  as  they  are  now  water-soaked,  are  suspended  in 
the  little  parks  as  shown  in  the  figure.  It  is  here  that  the  fascines  get  their  second 
crusting  with  spat,  often  becoming  whitened  with  accumulated  oysters.  They  are 
allowed  to  remain  in  the  better  conditions  for  growth  given  by  the  shallower  and 
warmer  waters  until  late  in  the  fall,  more  often  until  the  following  spring.  By  this 
time*  the  oysters  have  firmly  attached  themselves  to  the  support,  the  shells  often 
growing  around  the  slender  twigs  of  the  fascine,  so  that  they  are  apt  to  be  naturally 
detached,  even  if  the  underlying  bark  has  been  loosened. 

It  is  not  until  early  in  the  following  spring  that  the  fascines  are  taken  ashore  and 
deposited  in  huge  banks,  as  a  preliminary  to  weaving  the  ropes.  The  attendants 
now  proceed  to  take  them  apart,  chopping  each  bough  with  its  attached  oysters  into 
twigs  about  8  inches  long  (PI.  Lxxvi,  Fig.  1).  The  oyster  twigs  are  now  dex>ositedin 
baskets  and  are  carried  to  the  next  attendant,  who  splices  them  ingeniously  between 
the  strands  of  rope,  so  that  when  completed  the  twist  of  the  rope,  together  with 
increased  weight,  keeps  the  twigs  firmly  in  place.  Thus  arranged,  the  rope  bristles 
symmetrically  with  its  oyster- bearing  burden.  Cargoes  of  these  ropes  are  then  rowed 
to  the  parks  and  put  in  place.  The  growing  conditions  of  the  oyster  now  become* 
especially  favorable.  The  heavily  burdened  ropes  swing  and  vibrate  in  the  currents, 
allowing  each  oyster  to  escape  the  accumulating  sediment  and  to  secure  an  equal 
share  of  the  volume  of  floating  food.  Their  growth  is  certainly  rapid;  an  oyster 
three-fourths  of  an  inch  in  diameter  in  March,  when  suspended  to  the  rope,  hasattained 
by  October  about  four  times  its  original  diameter,  and  has  thus  become  marketable. 
Two  years  and  a  half,  however,  are  generally  allowed  to  produce  an  oyster  of  first 
grade  in  the  Tarentine  market. 

Another  advantage  the  culturists  claim  for  the  rope  system  of  culture  is  the  ease 
with  which  the  entire  i)roduct  of  a  park  can  be  overhauled,  cleared  of  attached  ascidians, 
mussels,  and  bryozoans,  and,  in  general  (the  oysters  being  in  plain  sight),  guarded 
from  more  dangerous  enemies.  It  is  evident  that  rope  culture  economizes  space  to  a 
wonderful  degree.  A  single  rope  14  feet  in  length  is  said  to  rear  about  2,000 
marketable  oysters.  The  baskets,  seen  in  the  sketch,  j).  360,  are  an  essential  part  of 
the  Italian  method  of  culture.  In  these,  stray  oysters  collected  from  the  bottom,  as 
well  as  grown  oysters  taken  from  the  ropes  during  the  process  of  overhauling,  are 
given  their  final  growth.  Storage  is  thus  conveniently  managed,  the  cai)acity  of  the 
baskets  being  more  or  less  accurately  known.  The  baskets  vary  considerably  in 
shape  and  size,  the  most  usual  form  being  loosely  woven  and  shaped  like  a  cheese-box. 


*  Tlie  leiij^th  of  time  that  the  collections  are  allowed  to  remain  in  position  appears  to  be  largely 
dependent  iii)on  the  character  of  the  season.  The  collectors  from  deeper  water  that  have  been  rinsed 
and  placed  in  the  parks  are  often  added  to,  if  the  season  appears  ])romisin^,  by  fresh  fascines  an- 
chored in  scries  and  allowed  to  rise  to  within  a  yard  or  two  from  the  surfa^'e.  This  decree  of  sub- 
iiM'r^ence  ap])»'ars  to  have  be«Mi  found  most  favorabh'  for  set.  At^liis  dej)tli  it  is  certain  that  the 
attcndjints  can  most  readily  give  tlicm  th(^  ncc-essary  care.  They  nrc  clearly  seen  from  above,  are 
readily  secured  by  a  cross-barred  staff,  brought  to  the  surface,  rinsed  of  sediment,  an<l  rei)laced. 
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Another  device  used  in  giving  the  oysters  their  final  growth  is  a  net-covered  iron  ring, 
which,  often  having  a  huge  diameter  (5  feet),  may  supi)ort  four  or  five  hundred  oysters. 

An  important  branch  of  the  industry  at  Tarente  consists  in  the  export  of  seed 
oysters  and  of  oysters  of  nearly  marketable  size  which  are  intended  for  fattening  in 
other  localities,  e,  r/.,  Fusaro.  Seed  fnmi  half  an  inch  to  1  inch  in  diameter  sold  during 
April,  1892,  for  about  30  cents  p^r  1,()(K).  The  ])rice  of  oysters  two  years  old  was  then 
about  80  cents  i)er  1(K).  The  average  number  of  marketable  oysters  produced  from 
each  fascine  is  sai<l  to  be  about  500.  The  total  production  of  the  Tarentine  industry 
can  hardly  be  stated.  An  estimate  based  upon  the  production  of  four  single  parks 
would  give  the  annual  yield  at  about  20,000,000. 

Compared  with  the  industry  at  Tarente,  oyster-culture  in  the  historic  parks  near 
Naples  is  decidedly  unimportant.  A  brief  discussion  of  Fusaro  and  the  LucrineLake 
should,  however,  be  given  as  representing  the  best  types  of  private  industrial  estab- 
lishments and  as  illustrating  the  tidal  pon<l  culture  of  Italy.  They  are  both  within 
a  few  hours'  drive  from  Na])les,  and  are  not  over  a  couple  of  miles  apart.  Fusaro,  the 
more  northern,  shelters  under  the  promontory  of  Cumae,  while  Lucrinus,  whose  size 
was  greatly  reduced  by  the  upheaval  of  Monte  Nuova  in  ir)3S,  is  close  to  the  Roman 
Baia*.  The  entire  region  is  one  of  great  interest  to  strangers,  and  the  inns  in  the 
neighborhood  of  the  oyster  parks  owe  not  a  little^to  those  who  evade  Pozzuoli,  hunt 
Konnin  villas,  and  are  inclined  to  dine  upon  oysters,  seriola,  and  falernian. 

Fusaro,  described  by  Coste  in  1859,  had  its  industry  destroyed  about  ten  years 
later,  partly  from  volcanic  causes  and  partly  by  lack  of  proper  cultural  care.  Its 
deciwlence  was  caused,  according  to  M.  Bouchon  Brandely,*  who  visited  Italy  in  1879, 
(I)  by  the  decomposition  of  organic  accumulations  which  emi)oisoned  the  water;  (2) 
by  overcultivation  of  mussels;  and  (3)  by  excessive  salinity  of  the  water  caused  by 
the  opening  of  the  second  outlet  from  the  lake  into  the  sea.  Oyster-culture  has, 
however,  been  siu*cessfully  reinstate<l  by  Sr.  Salvatore  Milosaduring  the  past  decade. 
The  present  conditions  of  the  lake  and  the  methods  pursued  in  its  reestablishment  are 
therefore  of  interest. 

Fusaro  t  is  crescent  shaj)ed,  with  canals  communicating  with  the  sea  at  either 
end.  It  is  large,  about  2  miles  in  circumference,  but  shallow,  averaging ])erhaps  about 
4  feet.  Near  the  southern  end,  where  the  large  hotel  or  (-aHlno  Reale  is  built,  the 
water  is  deeper,  shelving  at  points  to  about  2  fathoms.  A  gn^ater  volume  6f  water 
was  secured  by  dredging  out  the  accumulated  sediments,  ainl  has  proved  one  of  the 
great  causes  of  recurring  success  in  oyster-culture.  The  former  shallowness  of  the 
water  allowed  its  temperature  to  become  excessive.  The  same  process  of  clearing 
the  basin  aided  the  good  results  obtainc^d  by  improving  the  ingress  of  a  small  fresh- 
water stream  at  the  lake's  northern  en<l.  By  this  means  it  became  ]>ossible  to  reduce 
the  salinity  of  the  entire  water  volume,  a  cultural  advai^tage  which  was  recognized 
even  in  the  time  of  Pliny.t  The  water  of  Fusaro  showed  (May,  1892)  a  density  §  of 
1.019  to  1.023,  fresher  than  the  neighboring  sea  by  5^  to  9^.     The  temperature  of  a 


•  U.  S.  F.  C.  Hull.  \X^\  in  reference  list,  No.  J»3.  p.  4S. 

t  r.  S.  F.  ('.  Bull.  1S9(),  in  reference  list,  Nos.  9ft,  236,  42,  50.  Also  Issel,  Ostricoltura,  (lenova,  1882; 
Pbilpots',  1.  c. ;  Aldieri,  l)ei  La^hi  I.ncTino,  Fusaro  e  Mare  Morto,  Napoli,  1879. 

t  IMiny  (Bk.  vi)  records  that  oysters  ])ecaine  larj^er  and  finer  in  the  neighborhood  of  river  months, 
and  that  they  decreaHO  in  size  and  nnml>er  in  deeper  sea  water.  There  can  be  but  little  doubt  that 
the  value  of  Lucrinus  was  not  a  little  dependent  upon  the  less  salty  character  of  its  water. 

^  Sp.  >n*.  at  northern  end  of  lake,  fjoneraUy,  1.021,  79->  F. ;  at  middle  of  lake,  1.021  to  1.025,  80^; 
at  south  bank,  1.019  to  1.021,  79-  to  82-;  sp.  gr.  of  neighboring  sea,  1.028,  78<^. 


4h»IV>'r  l*»«^  iiW^  l^iwjfrA  Tr/>nUi.  .n  ^  r.*rm  ••timar^^  r#»nji  rn  biwnme  t^xi^fssMnve.  but  ifi 
mv#y  r^^AkV/  r»«*  rpmp*»rM  rvv  A*lmi>«^iAii  *\(  war#r  from  di»*  ••«»»  jpXA.  WArmch  in  gemsrai 
H  rsfff  UyfMM  fip^n  .M  ^  4^ri*viM  ^mmrkiinf^  hdytk  U>  *»nii:iirftr*    frii»luMH*il  t>)^«Kiier  with 

fmrfvi^'^  H  Ny/rk^nr^  wif h  pT'^jyi'^tinK  ^fudcf^,  ^p«>^.ialiy  nnou^oiL^  in  rhe  dr«p«r  port  of 

wifh  ji  wAil-f  /yf  f<^M  An\¥^9t¥r1'fnn  tb^  f%M^u^n  anrl  hiarfk^^i,  Ahjoat  a  tbooasuid  newly 
r^f^/1^.  f/»4^'ir»/'!4  pffA  Pin nn^Hy  ^ir/m^hf.  inf/#  n.^  ^nd  jmiiii^nd^  in  favon^hl^f  Apoti»  for  eol- 
l^'frn^,  ^hllA  ^.h/^H^  of  fh^  fiT^/'^/ffrt^y^jar  ;*r^  tftMfVf^l  ao#l  pnt  in  pUurein  neighbiNriii^ 
fr>*f M  //f  Hf#'  \i*kf.  Th**,  ?ih^lf/#wri#5«w  rif  tb^-  «ar>^  r^-nd^^r^  nnnecesrtary  the  waiving  of 
th4»  tfyM4^  }fPitnufc  fffip*'A  fff  'THtf^tfjf,  At  ^i^^intM  alon^  tb^  lir^ttom  may  still  lie  wen 
Ih4'  hffU'  pyrnmUU  of  «f/iiii'  r#'/'//rrI#'d  finil  ftjfnrwl  by  (^mie,  Thes*e  do  not  appear  to 
b«'  r#'^/»f/9wl  Ht  tb#'  frf^'^i#^if  dny  »A  valriabb' /'ollfHorH.  The  management  of  Fusaro 
Hii  »i  /')/rfM«/l  fMik^i  »f  fJM'  f  Irrii'  of  tb#'  ^jfjiwriing  rjf  the  oy«ter  ba8  lieen  only  partly  8uc- 
/•#'M«fMl.  Tb^  '*  irMiMMT  oy^f-ftrn^  »r#'  intrrfiliued  iu  tbe,  early  Hpring  in  the  deeper 
w«f#'r,  but  M-  b>»«  not  Hfr(;^ir#'rftly  Ik'^'M  fK>MMifile  to  retain  the  Mpat-lailen  water  in  the 
m'ffm'  ttfMt  )t.  bMil  bM'fi  M^tHini'd  at  Ur^'uf^uyA  If igb«T  t^'jiiperature  has  doubtless  its 
i»fl>»it.  hf  M<ffib*r)rf^  It  iw4'4*nm%ry  to  rmii'-w  the  water  fri-quentlyjt  and  daring  the  latter 
pMft  nf  Miiy  Mriil  tfin  I'ttuiuwuvviiwul  of  June,  ISOli,  the  water  supply  was  renewed 
twb«»  ibilly,  allowlMjf  »i^  bM'K''  portion  of  the  i'ry  to  ewape.  There  can  l)e  little 
(bffibt  tliMt'  thi*  probbMii  hi  Kiimhto  Jh  Up  niiuly  bow  bin^  the  water  may  be  retained 
wMbofH  ('tMbiM|fiM)ii|{  itr4  oyntcrH,  Uh^  b^n^th  of  time  appearing  U)  be  in  direct  propor- 
MiMi  to  tbi*  Mtnoiiiit  of  I'olb'rtfMl  Mpat.  Tb(*  HiirtU<'e  awn  of  Fiisaro  is  not  a  small  one, 
Itn  fb'ptli  in  Mot  ifiiMit,  mimI  hi  tnvontbb*  wciitbcrit.  wouhl  not  be  unreasimable  to  expect 
tliiit  tintniiil  iHhMtlon  woiilil  allow  tlinrrtrntion  oftbe  water  for  as  long  a  time  perhaps 
im  A«*VMtMl  \viM>lin.     r'niiliiM'  DiprhiHMitN  In  tins  <lirertion  np])ear  t4)  l)e  needed. 

11iw  «»l1'i»rl«  nf  niMiHonw  ^W'i*  oxtTiMiH'Iy  viirylng,  and  then*  can  be  little  doubt  that 
ttiM  ihiiM  of  tUiilion  ortlio  Npiit  may,  under  the  bpst  ctmtUtions,  prove  as  brief  as  sev- 
iMiit  I10UIR4  alltion^ti  Ihn  liloa  kIvimi  by  (Nrnte  (bat  the  young  tend  to  settle  immediately 
In  IIh«  niH^liborliooilorttie  lairent  (r.  f/.,attaehing  toeireumarranged  stakes)  was  long 
wlnen  rImmvu  Io  be  nntenable,  Hpat  eolleetiou  Isextremely  irregular  in  Fusaro  and  the 
tiMeVlne  tiiiliis  anil  ITone  in  to  be  guided  by  (be  suspieions  of  rival  proprietors,  a  large 
pail  of  their  Indnnhy  eonslstw  dimply  In  ff/refif/r,  the  seiMl  being  Imuight  from  Tarente. 

The  veaving  of  the  o>Nler  Im  eomlneted  eiHunauieally.  The  oyster  is  allowed  to 
h^miln  upon  thefanelne  until  it  Im  almost  of  marketable  vsi^e^  the  base  of  the  shell 
oOen  beeondng  not  a  little  timghened  by  it^s  hmgtHmtaot  with  the  wikhI  of  the  fascine. 

In  n.  lA\vin»  Fig.  K  will  beneen  a  ivarmuged  faseiue  j^howiug  oysters  of  a  secimd 
veavVminxth.  thstev«that  bin^une  attaelnnl  ariMisuall>  indUvtiHl  and  put  for  tiual 
jiih^Nxth  in  wnnpended  ba^ike^M  ninUlav  \\\  Ohvie  of  Ta^vnte.  The  French  rti«V>Yof  wire 
>liniye»  whieh  wonid  seen^  ot  ji^vat  adxantajiiv  hew.  d^M^s  not  ap\H\ir  to  Iv  employeti. 

Vhe  l.nevn^e  l.aKe,  tdthooi^h  vn^allet  than  Funuxv  is  of  j^n^at  iuton^st  fnuu  a  cul- 
inval  v«andp»nnt  liv  evuabbshment  \s  rawfaUx  ovc;uu><\i  and  mainiaiuiHl;  it^  sea 
\\;dl  t>Mn\s  thohuihxx:n  to  ^;u^l^^^;  nv  bo;n  X  l^ssliiate  ixr.o>xs  '"ho  xxaur  :hrini::h  a 
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massive  sluiceway  projectiufj:  iuto  the  sea.  (PI.  lxxvii,  Fig.  2.)  The  present  est^ib- 
lishinent  wouhl  rival  in  (piality,  if  not  in  size,  its  predecessor,  famous  in  imperial  liome. 
Monte  Nuova,  which  sprang  up  in  153S,  is  supposecl  to  have  greatly  reduced  the  ex- 
tent of  the  lak<*  and  destroyed  its  ancient  prosperity  by  volcanic  ejections.  Lucriuus 
is  rich  in  its  associations,  and  is  even  to  day  in  the  possesvsion  of  the  family  of  Poll io, 
which  has  Tong  held  the  property,  and  may  represent  the  Roman  Pollio,  whose  villa, 
with  accompanying  collections  of  ceramics  and  slave-fed  murwnas  was  undoubt-edly  in 
the  immediate  neighborhood. 

Like  Fusaro,  Lucrinus  has  its  waters  perceptibly  fn^shened,  but  its  salinity  can  be 
better  regulated.  At  one  end  of  the  lake  a  small  canal  leads  a  few  hun<lred  fet^t  to  a  cir- 
cular pond  ])ractically  of  fresh  water,  feci  by  bubblnig  hot  springs  (temperatun*  as  emerg- 
ing, 104^  F.,  sp.  gr.  1.004);  this  is  connected  with  a  second  basin  of  a  bubbling  spring 
(sp.  gr.  1.010  at  90^)  of  slightly  greater  salinity.  To  these  sources  of  freshened  water 
should  be  added  a  deep  spring  in  the  neighborhood  of  the  ateliers  (PL  Lxxvir,  Fig.  I). 
Lucrinu^  has  but  a  single  disadvantage  in  that  its  small  size  restricts  its  cultural  limits, 
its  extent  being  but  alxmt  10  acres.  Proportionately  its  <lepth  is  great(»r  than  Fusaro, 
its  basin  shelving  gradually  to  about  10  feet,  and  the  bottom  is  less  muddy,  consisting 
mainly  of  tufa  and  sand.  Its  waters  have  a  density  of  1.0225  to  1.0245  at  70^  to  80^  F. 
Its  temperature  wa-s  the  same  as  that  of  Fusaro,  its  greater  depth  and  its  constant 
communication  with  the  outer  water  tending  <loubtless  to  maintain  a  greater  uniform- 
ity in  this  respect.  In  the  winter  season  the  influence  of  the  hot  springs  becomes  of 
great  service,  favoring  the  growth  both  of  the  oyster  and  of  its  vegetable  food.  The 
proprietor  of  the  lake,  Cav.  Domenico  Pollio,  favors  the  (continuous  introduction  of  sea 
water.  The  fall  of  tide  (20  to  30  cm.)  is  suflScient  to  allow  a  proportion  of  water  to 
pass  out  and  to  be  replaced.  This  system  has  its  ettect  doubtless  in  i)reventing  the 
water  volume  from  becoming  either  too  fresh  or  too  warm,  and  indeed  the  amount  of  the 
incurrent  fresh  water  would  render  it  decidedly  dangerous  to  close  the  floodgates  for 
any  considerable  time.  It  is,  therefore,  not  remarkable  that  spat  collecting  has  never 
been  permanently  regulated.  The  yearly  success  has  remained  depen<lent  upon  favor- 
able conditions  of  season,  /.  e,,  a  season  producing  a  sudden  and  comph»te  spawning, 
shortening  the  cMubryo's  swimming  stage,  and  reducing  th(Teby  the  chances  of  the 
escape  of  the  fry  through  the  sluiceway.* 

Culture  is  carrie<l  on  by  the  usual  method.  The  stakes,  seen  in  PI.  lxxvii,  Fig.  1, 
support  a  meshwork  of  ro])es  bearing  fascines  and  baskets.  Collectors  of  all  varieties 
are  brought  into  play,  bunches  of  tiles  rcmghly  fastenc^d  together,  and  flat  stones 
even  being  often  inchuled.  Eleriuje  is  doubtless  the  cultural  strength  of  Lucrinus,  and 
the  flattened  wickerwork  trays  fliled  with  half  and  full  grown  03'sters  are  suspended 
at  every  ])0ssible  ]K)int  of  support.  The  growth  appears  to  be  ])henoiiienally  rapid;  a 
second  year  is  said  to  be  sufticient  to  produce*  an  oyster  M  inches  in  diameter.  The 
Genoese  oyster  {0,plirata)  is  occasionally  producc<l,  being  known  here  as  the  Osfra 
reale^  and  is  excpiisite  in  color  an<l  flavor.  Other  shellflsh  are  naturally  abundant  in 
the  basin,  the  rr>w//o/fl  (rf(7>r;<)  being  of  es])ccial  commercial  value.  The  flsli  supply 
entering  daily  from  the  sluiceway  during  the  falling  tide  is  often  of  <'onsiderable  value. 
The  seriola,  suggestive  of  Koman  dinners,  is  especially  abundant  here.  The  straw 
runway  which  allows  fish  to  enter  and  not  to  escape,  will  be  noticed  in  PI.  lxxvii.  Fig. 
1,  photographed  from  the  bridge  over  the  sluiceway. 


"  Granting  that  an  embryo  wonld  have  a  gn^ater  chance  of  escape  in  48  hourH  than  in  4  hours. 
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Before  passing  from  Italy  mention  should  be  made  of  the  oyster  park  in  Naples 
near  the  Oastello  del  Ovo,  and  the  Santa  Luccla.  The  former,  che^qnered  off  with 
stakes  and  ropes,  suggests  a  diminutive  Tarente.  Neapolitan  oysters,  however,  have 
been  brought  to  thrive  where  the  water  is  not  of  the  purest,  and  are  therefore  regarded 
with  suspicion.  Several  cases  of  typhoid  fever  are  recorded  that  appear  to  have  been 
traced  to  this  source. 

OYSTER-CULTURE    IN  SPAIN  AND  PORTUGAL. 

Two  difficulties  have  stood  in  the  w^y  of  developing  oyster-culture  in  Spain.  An 
extended  seacoast  has  allowed  local  demand  to  be  satisfied  without  recourse  to  arti- 
ficial methods,  and  inconveniences  in  the  matter  of  transportation  into  the  interior  of 
the  country  have  prevented  or  retarded  the  development  of  regions  where  culture 
would  naturally  have  become  profitable.  There  is  little  in  the  way  of  technical  devices 
to  be  learned  from  the  study  of  the  Spanish  oyster-production,  and  in  the  present  con- 
nection it  will  be  of  little  value  to  discuss  the  matter  at  length.  The  chief  localities 
which  carry  on  production  for  the  market  of  Madrid  are  Santander  and  Ooruna. 
Both  are  on  the  northern  coast,  the  latter  near  the  northeastern  part  of  the  peninsula 
in  the  region  of  Cape  Finisterre.  At  these  points  oyster-culture  has  been  introduced 
after  the  French  method. 

The  oyster  industry  in  Spain  is  undergoing  the  same  evolution  that  it  has  had  in 
France.  The  northern  coast,  in  its  deep  cut  and  rock-built  bays,  has  provided  shelter 
for  a  large  number  of  small,  but  very  rich  natural  oyster  banks.  Such,  for  example, 
was  that  of  San  Nicolas  de  Neda,  about  20  miles  from  Coruiia,  which  was  recorded  in 
1870  as  having  an  extent  of  2  square  miles,  or  that  of  San  Martin  de  Noya,  50  miles 
from  Corufia,  smaller,  but  exceedingly  rich.  These  have  been  little  protected  by 
legislative  measures  and  have  been  ruthlessly  dredged,  even  by  those  who  should 
have  been  their  guardians.  Their  condition  has  finally  become  such  that  the  market 
price  of  the  oyster  has  become  high  enough  (advancing  within  twenty  years  from  2 
cents  to  $2  per  100)  to  insure  the  profitableness  of  artificial  culture.  The  only  reason, 
it  is  said,  why  the  natural  banks  have  not  been  entirely  exterminated  has  been  the 
rocky  nature  of  the  bays,  which  has  hindered  dredging.-  The  demand  for  oysters  in 
the  French  ports  seems  to  have  been  the  first  incentive  to  overdredging. 

The  present  need  of  Spanish  oyster-culture  is  that  of  quick  and  low-priced  trans- 
portation, which  will  place  fresh  oysters  in  the  city  markets  at  a  not  unreasonable 
price.  By  this  means  artificial  culture  will  become  more  profitable.  Spain  is  not 
wanting  in  industrial  establishments.  One,  for  example,  in  the  bay  of  Lloregat,  is 
well  ai)pointed  and  of  considerable  interest;  unique,  certainly,  in  making  use  of  a 
windmill  to  renew  the  water  of  its  high  ponds.  At  Santander  there  is  an  establish- 
ment of  the  t>T)e  of  Arcachon,  where  case  culture  is  carried  on :  in  a  sheltered  part 
of  the  harbor,  the  cases  are  arranged  in  rows  and  are  rarely  exposed,  even  at  low  tide; 
inclosures  are  not  employed,  and  tlie  cases  are  stout  in  build,  supported  about  a  yard 
from  the  bottom;  growth  is  said  to  be  exceptionally  rapid  and  the  oysters  are  usually 
marketed  at  the  end  of  the  seirond  season.  A  similar  establishment,  about  20  miles 
to  the  eastward,  has  been  quite  successful  in  production.  The  intense  saltness  of  the 
water,  *  sp.  gr.  1.027  to  1.02S  ((W^  F.),  <loul)th\ss  tends  to  render  gtMieral  production 
unprotitable,  and  the  absence  of  thrifty  IxmIs  of  s|)awiiin«;  oysttus  in  the  neighborhood 
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can  not  fail  to  have  a  similar  eflfei't.     Seed  oysters  are  accordiugly  imported,  maiuly 
from  Areachoii,  on  account  of  cheapness. 

Ettbrts  to  regulate  the  banks  after  the  method  of  M.  Coste  were  recommended 
and  exiH»riineiited  upon  by  M.  Graefls,*  by  royal  commission,  unsuccessfully. 

In  the  markets  of  Lisbon  the  only  obtainable  oyst<.>r  is  the  species  known  generally 
as  the  Portuguese  {Ostrea  anguhita).  This  species,  introduced  into  France  a  quarter 
of  a  century  ago  and  a  little  lat^r'  into  England,  has  proven  of  great  commercial 
importance.  It  is  hardy,  i)rolific,  and  rapid  in  growth,  and  in  cheapness  of  produc- 
ti<m  it  makes  undoubted  amends  for  its  poorness  in  (pmlity.  t  As  this  species  has  long 
been  known  to  be  rehited  to  the  Aiuerican  oyster  in  sex  (character,  it  has  seemed  of 
interest  to  ascertain  its  native  living  conditions  and  to  what  d(»gree  it  has  been  locally 
cultivated.  The  Portuguese  oyster  is  described  as  occurring  in  river  mouths  ahmg 
the  west  coast  of  the  Spanish  peninsula.  It  appears  to  attain  its  best  conditions 
along  the  southern  coast  of  Portugal,  but  may  be  studied  not  unfavorably  near  Lisbon 
in  the  widened  mcmth  of  the  Tagus. 

The  harbor  of  Lisbon  is  aminiature  sea,  a  mile  or  more  in  width  and  half  a  dozen 
miles  long,  its  entrance  being  formed  by  a  narrows  a  third  of  a  mile  wide  and  2  miles 
long.  The  southern  shore  of  this  sea,  opposite  the  city,  is  the  home  of  tjie  oyster;  it 
has  shallow  water,  curving  beaches,  and  incurrent  freshened  streams.  It  commences 
at  the  narrows  ojiposite  the  city  markets,  Cacilhas,  sweeps  southward,  then  eastward, 
then  northward,  where  the  river  begins  to  take  upcm  it  the  tiiwny  color  of  the  "  wer 
depaille.^''  It  would  naturally  seem  from  the  constricted  mouth  of  the  river  that  the 
water  of  the  harbor  would  be  considerably  freshened,  as  it  doubtless  is  at  certain 
seasons,  but  the  included  water  volume  is  so  great  and  the  sea  inlet  so  deep  that  the 
incurrent  fresh  water  is  not  apparently  felt  within  10  miles  of  the  coast.  Eight  mile<s 
from  the  mouth  of  the  Tagus  the  density,  on  October  1  to  3,  1891,  continued  as  high 
as  1.0235,  at  (JT^  F,  while  the  bulk  of  the  water  appears  to  average  1.0245  to  1.025 
(07^  F).  At  the  Lisb<m  irustom-house,  in  the  current  of  the  narrows,  the  density 
reaches  1.02(51  (07^  F).  A  gravelly  shoal  ext4.mds  fiom  Cacilhas,  fringes  the  southern 
shore,  and  furnishes  the  site  of  a  natural  oyster  bed,  very  favorably  conditioned. 
The  wat^T  is  here  shallow  for  a  (piart^^r  of  a  mile  off  shore;  the  bottom  is  a  compact 
crust  of  sand,  gravel,  and  tawny  mud,  though  it  is  ofttMi  exceedingly  soft  below;  it  is 
usually  densely  (carpeted  with  a  tine  ulva,  not  enough  to  stifle  the  oyster  growth  and 
perhaps  contributing  to  its  supi)()rt  as  a  purveyor  of  oyster  food. 

From  time  immemorial  the  region  has  been  rich  in  ()yst<»r  production,  and  for 
years  has  not  merely  furnished  the  Lisbon  market,  but  has  been  the  center  of  active 
export.  The  original  cargo  that  gave  accidental  origin  to  the  French- Portuguese 
oyster  was  taken  from  this  neighborhood.  The  ease  with  which  the  angnlata  could  be 
collected,  its  ('heapness  and  hardiness  during  transport,  have  for  a  long  time  made 
its  export  considerable.  An  English  coini)any  a  dozen  years  ago  secured  a  fishery 
franchise  and  sui)plied  the  English  market  with  Anglo-Portuguese  oysters,  shipping 
them  in  great  quantity  t^)  the  grounds  of  the  Thames  estuary  and  there  fattening 
them  for  several  months.      This  exi)ort  was  continued  until   the  company  became 


•  U.  S.  F.  C.  BuHetin,  ISiK),  reference  list,  pp.  :^r>-:^S8,  Xos.  42  a  and  ft,  12c,  p.  2(X);  also  Francisco 
Garcia  Sola,  Fisheries  of  Spain,  Int.  Fish.  Exhihition,  London,  1883;  extract  in  Philpots',  p.  693;  D.  F. 
Bala^UiT  y  Prinio,  Cria  <le  los  Feces,  de  Guosta,  Madrid,  1878,  pp.  47  ei  seq. 

t  V.  S.  F.  C.  Bnll.,  1890,  p.  3t56;  also  in  reference  list,  pp.  385-388,  Nos.  7  d,  9  c,  d,  «,/,  12,  14,  37, 
39,  51,  63  «,  ft,  f,  82. 
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i*xt*4^iuii^\y  |iroK|><froaK  and  wait,  hy  tbf  infiaeiKre  of  rival  merchants,  deprived  of 
itM  fraijchiru',  Portu^ie^^  roriiiiarjieH  }iave  ftiiH'e  ha^l  control  of  the  natural  ground 
and  from  Ia4;k  of  financial  hU|>|K>rt  have,  for  the  \nkat  few  yeans  been  nnable  to  promote 
the  induMtry.  The  criMJH  in  the  financial  condition  of  the  Portugese  government  has 
txfen  in  great  meaf^iire  reH|>r>uMible  for  thin  dci-adence.  since  money  is  readily  invested 
at  higher  ratcK  and  with  more  sjie^'ily  profits  than  in  oyster-culture. 

i'ortijgiieK45  cultural  methrxlK  have  always  t>een  primitive.  Cheapness  of  product 
han  HK  yet  forbidden  the  introduction  of  artificial  methods  of  collecting  the  young. 
The  Hpat  o<'^5urH  naturally  and  in  great  quantities  throughout  the  shaUow  water, 
atta^'hing  regiihirly  U)  gravel,  Ht4»ncK,  shells,  and  even  to  seaweeds,  in  a  way  quite 
unlike  that  of  the  more  dclicat4;  Frem*h  oyster.  The  spat  gniwing  rapidly  is,  after 
S4*venil  months,  colhM'ted,  together  with  its  abundant  ^'cnltch,*' roughly  sorted  over, 
and  sold  in  baskets  as  se^fd  for  distribution  in  the  tracts  of  foreshore  held  in  stated 
rental  by  fishermen.  Culture,  therefore,  like  our  own,  takes  place  in  waters  where  the 
oyst>ei's  are  not  mutu  and  in  general  little  attended  to.  The  mean  depth  of  water  in 
cnlhire  is  alniut  2  fathoms.  The  rise  and  fall  of  the  tide  (which  becomes  as  great  as 
17  feet  at  lunar  tides,  averaging  about  8  feet)  is  taken  advantage  of  in  the  process  of 
collecting  llie  oyst<*TS,  whic^h  is  done  altogether  by  hand,  as  £ar  as  the  writer  could 
ascertain.  In  the  majority  of  instani'^i^s  the  oysters  after  being  rakeil  are  cleaned  and 
taken  t/O  the  market  at  Lisbon,  where  wholesale  dealers  arrange  shipments  for  export, 
liocally,  as  in  the  United  Htat<is,  oysters  are  sold  either  in  the  shell  or  removed  from 
it  by  bulk  in  fiuid  measure.  The  former  are  sold  throughout  Lisbon  by  itinerant 
venders,  most  i)ictures(|ue  and  chara<^teristic  street  types,  tall,  bronzed,  bare-legged 
fishermen,  whose  cap  with  tasseled  end  hangs  down  at  the  side  of  the  head,  should- 
ering a  stout  pole  with  dependent  salver-like  baskets.  The  shell-less  oysters  are  sold 
more  (*,heaply,  tlu-^  price  averaging  about  2  cents  per  dozen.  Oysters  are  not  highly 
estcHMued  in  INutugal  and  their  use  is  said  to  l>e  confined  mainly  to  the  lower  classes. 
Like  the  AnuTican  and  unlike  the  French  oysters  they  are  not  infrequently  given 
over  t/O  cooking. 

The  living  conditions  of  the  Portuguese  oysters  have  in  part  been  already  given. 
The  water  is  slightly  fresher*  than  the  normal  in  the  French  localities,  though  by  no 
nu^ans  as  fresh  as  that  of  Anu'rican  oystt^r- bearing  waters.  The  favorable  character 
of  the  bottom  and  the  general  absence  of  oyster  enemies  have  allowed  the  culturist 
t.o  scatter  the  oysters  broadcast,  without  the  expense  of  the  wire-gauze  cases,  which 
have  proven  so  necessary  a  jiart  of  the  French  industry.  Some  of  the  Portuguese 
conditions  are  curiously  similar  to  those  of  the  "raccoon"  oysters  of  the  southern 
Atlantic  coast  of  the  (Jniti^d  States.  The  marginal  oysters  are  not  infrequently 
exp4med  to  the  air  and  sun  heat,  an<l  the  clustered  condition  is  a  usual  one.  This, 
as  in  South  Carolina,  has  been  largely  the  result  of  the  muddy  and  unstable  character 
of  the  marginal  foreshore.  The  gravel  and  sand  do  not  api)ear  to  be  sufficiently 
I'onsistent  to  tlx  tlu^  oysters  Hrmly,  and  accordingly  these  appear  to  cluster  in  clumps 
of  as  many  as  thirty  or  more  individuals.  This  cluster  is  apt  to  gain  stabilit>%  its 
weight  driving  the  undermost  oyster  as  a  wedge  into  the  softer  mud  and  firmly  fixing 
it ;  shillings  of  bottom  and  accumulations  of  gravel  are  both  serviceable  in  banking 
'inmnd  the  implanted  cluster  and  rendering  its  uprootment  still  more  difficult.  The 
individual  oysters  are,  in   addition,  suited  to  their  suiroundings,  often  becoming,  on 
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account  of  their  crowded  situation,  ftn«i:erlike  in  shape,  with  a  narrow,  knifelike  pro- 
jecting margin.  A  further  advantage  gained  by  chistering  is  doubtless  that  of  better 
feeding  conditions,  not  merely  in  being  raised  from  the  stilling  seaweeds,  but  as  less 
disturbed  by  bottom  sediment  stirred  up  by  storms. 

There  can  be  little  doubt  that  the  Tagus,  if  undisturbed,  would  produce  raccoon 
reefs  as  remarkable  in  many  regards  as  those  of  May  River,  South  Carolina.  The 
comparison  with  raccoon  oysters  might  even  be  continued  further  than  in  the  irregular 
shape  of  shell,  in  its  often  thin,  watery,  and  tasteless  character  caused  by  its  exposed 
position.  The  color  of  the  tlesh,  however,  is  not  that  of  the  southern  oyster;  it  is  an 
opaque  blue  white,  often  dark  slaty,  the  fringing  edge  of  the  mantle,  as  already  noted, 
being  broad  and  Jet  black,  the  sense  papilhe  h)ng  and  coarse. 

It  seems  extremely  significant  that  these  two  oysters,  the  Portuguese*  and  the 
Virginian  in  its  raccoon  variety,  become  remarkably  similar  when  their  physical 
conditions  are  i)arallel(KL  It  is  likewise  noteworthy  that  the*  same  natural  method  of 
culture,  transplanting  seed  from  shallow  into  deeper  water,  becomes  also  paralleled. 
Ther^  is  apparently  less  diflference  between  the  typical  raccoon  and  the  northern 
oyster  of  the  American  coast  than  between  the  raccoon  and  the  angulata  of  Portugal. 
The  taste,  the  peculiar  slaty  tint,  and  broad  sensory  mantle  rim  of  the  Portuguese 
oyster  are  not  discriminative.  These  characters  appear  to  become  actiuired  by  the 
American  species  when  introduced  into  European  waters.  The  original  quality  of 
the  American  oyster  appears  to  deteriorate  steadily  from  the  time  of  its  introduction? 
and  this  species  thus  often  attains  a  well-earned  reputation  for  inferiority.  The  greater 
saltness  of  the  European  localities  has  been  noted  as  one  of  the  conditions  that  have 
rendered  unsuccessful  the  introduction  of  the  American  oyster,  and  it  certainly  has  an 
eft'ect  in  checking  the  spawning  habits,  for  in  no  instance  has  a  well- authenticated 
successful  spawning  been  noted  in  Englaiul,  France,  or  the  Netherlands.  Where  the 
American  oy8t<'r  has  been  intro<luce(l  it  has  invariably  lived,  but  has  not  succeeded  in 
regaining  its  original  quality.  Where  the  density  has  been  as  low  as  1.023  to  1.024,  it 
has  gained  in  tlesh,  but  has  become  {e,  g,^  Arcachon,  Jcrsekc,  and  Whitstable)  of  the 
opaque,  clayey,  Portuguese  type,  rivaling  the  Portuguese  oyst^ir  in  its  i)eculiar  taste. 

The  angulata,  moreover,  like  thc^  raccjoon,  when  given  the  better  conditions  of 
deeper  water  feeding,  and  when  transplanted  in  cultural  i)rocesses,  as  at  Arcachon, 
develops,  as  might  naturally  be  expected,  a  long,  regular,  and  well-shaped  shell, 
almost  losing  its  marginal,  involuted  angularity.  The  raccoon  oyster  becomes  by 
cultivation  creamy  white,  with  a  flavor  not  unlike  the  Whitstable  natirc,  but  the 
angulata  assumes  its  slaty  color  and  coarseness  in  texture  and  taste  that  have  very 
naturally  rendered  it  of  inferior  commercial  value.  On  this  account  it  is  not  the 
most  thankful  task  to  compare  the*  Portuguese  to  the  American  oyster — to  suggest,  in 
fact,  that  it  is  but  a  variety  of  the  Virginian  species.  But  it  is  not  improbable,  every- 
thing considered,  that  the  angulata  (derived  perhaps  at  no  remote  age  from  the 
more  generalized  variety-forming  Amerii^an  species),  has  been  produced  through  the 
local  agencies  of  feeding  conditions  and  increased  water  density.  It  reverts  most 
clearly  to  the  American  spe(!ies  through  the  raccof)n  variety,  its  plicated  shell  rim 
being  not  more  than  a  variation  of  that  of  the  less  plicated  raccoon.  Shell  plication, 
which  has  been  made  of  such  value  in  specific>  discrimination,  ('an  hardly  be  given 
great  weight  after  its  variation  in  this  regard  has  been  examined  under  natural  con- 

*Cf.  Winslow^  as  to  similarity  in  sex  character  and  development,  Rep.  Com.  of  Fish.  Md.,  1881, 
p.  68;  for  edulii  should  be  read  angulata. 
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ditions.  For  it  may  b^  found  that  (1)  many  shells  are,  if  anything,  less  plicate  than 
in  some  types  of  raccoons;  (2)  the  plication  may  increase  in  number  from  three, 
angularly  marked,  to  a  dozen  or  more,  faintly  suggested;  (3)  the  younger  oysters  are 
often  comparatively  siigiooth  in  shell  characters. 

The  oyster  industry  in  Portugal  is  remarkable,  inasmuch  as  it  is  prosperous 
although  practically  unprotected  by  law.  Oysters  are  abundant  and  low  in  price,  a 
result,  however,  which  could  never  have  been  obtained  had  the  demand  been  great 
enough  to  render  it  profitable  to  introduce  improved  dredging  apparatus,  with 
perhaps  a  consequent  industry  of  canning.  No  canning  factory,  it  is  said,  exists  in 
Portugal.    Lack  of  demand  has  also  tended  to  deter  innovations  in  culture. 

OYSTER-CULTURE  IN  GERMANY. 

In  Gtermany,  oyster-grounds  exist  in  only  a  single  district,  the  sheltered  comer  of 
the  North  Sea,  where  the  coast  line  has  almost  reached  the  frontier  of  Denmark.  As 
this  area  of  natural  production  is  a  very  restricted  one,  it  may  reasonably  be  inferred 
that  it  possesses  exceptional  characters  and  conditions  which  render  impracticable 
the  introduction  of  the  French  system  of  oyster-culture.  Such  a  conclusion  has  been 
firmly  maintained  by  Prof.  Mobius,  who,  as  the  state  authority  in  these  matters, 
studied  the  conditions  of  the  industry  when  the  question  of  replenishment  of  the  oyster 
banks  was  being  agitated.  His  chief  works,  Ueber  Austern-  uiid  Miesmuschelzucht 
(1870),  Die  Auster  und  die  Austernwirthshaft  (1877),*  have  become  classic  in  the  liter- 
ature of  oyster-culture.  If  his  conclusions  be  altogether  accepted,  a  number  of  corol- 
laries to  his  proposition  seem  too  important  to  be  allowed  to  remain  undiscussed. 
Thus,  for  example,  it  would  follow  that  the  success  of  the  Dutch  and  French  indus- 
tries was  dependent  on  exceptionally  £a>vorable  local  conditions,  and  that,  therefore, 
the  introduction  of  artificial  methods  into  a  foreign  country  might  not  succeed  even 
when  large  natural  oyster-grounds  were  in  the  immediate  neighborhood,  for  it  is  to  be 
remembered  that  the  natural  banks  of  Germany  are  the  largest  in  associated  series,  if 
not  the  most  productive,  in  all  Europe. 

Asto^the  conditions  of  the  oyster  banks  :t  They  occur,  as  has  been  noted,  iu 
but  a  single  district,  a  corner  of  the  North  2Sea  which  has  been  cut  off  and  sheltered 
by  a  barrier  of  fringing  islands.  This  included  area  is  about  50  miles  long  and  about 
15  miles  wide,  extending  due  southward  from  the  Danish  frontier  to  beyond  the  line 
of  the  ancient  town  of  Husum.  Its  sea  wall,  protecting  not  a  little  the  low- lying  coast 
of  Schleswig-Holstein  from  the  storms  of  the  North  Sea,  is  formed  principally  of  the 
three  long,  fringing  islands.  Bom,  Sylt,  and  Amrum,  in  whose  immediate  lee  occur  the 
largest  and  most  fertile  of  the  oyster  banks.  The  tranquil  conditions  which  this  con- 
siderable water  area  offered,  with  bays  and  sheltered  coves,  seem  to  bave  been  from 
the  earliest  times  not  unfavorable  to  oyster  growth;  but  doubtless  its  limits  have  been 
shifting  and  changing,  tending  to  increase  shallowness  and  to  reduce  the  extent  and 
sweep  of  its  currents,  and  perhaps  to  make  it  less  and  less  of  an  oyster  sea.  Its  waters 
are  not  deep,  the  fall  of  tide  averaging  perhaps  about  10  feet,  at  lunar  tides  becoming 
as  great  as  18  or  20  feet,  and  exposing  hard  sandy  flats  over  the  greater  portion  of  its 
area.  These  have  given  rise  to  the  name  Wattenmeer  (sea  of  flats  or  shoals).  The 
flats  occur  largely  on  the  side  of  the  mainland,  and  the  outrunning  water,  having  to 

»  Wiegandt  iiud  Hempel,  Berlin,  the  latter  trauslated  in  U.  S.  F.  C.  Rep.,  1880,  p.  83. 
^  Cf.  Mubius,  Die  Auster  und  die  Aust^mwirthschaft,  i. 
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pass  from  the  higher  table  lands  to  the  cheeper  North  Sea,  has  eut  wide  and  otli^nileep 
channels  bendiii^^  between  the  islands.  In  all  of  th(»sr  deeper  areas  ari^  found  oyster 
banks,  sheltered  as  far  as  possible  in  tin*  h^e  of  seaward  islands.  Here  tht*  ilepth, 
normally  between  10  and  30  feet,  is  sutlieient  to  k<M'p  thmi  covered  with  water  even 
at  the  lowest  si)rin^ti<les. 

The  location  of  oyster  ])anks  <loes  not  appear  t<»  Im»  always,  as  ll<^nred  by  Mobins 
(Die  Auster  und  die  Austcrnwirthschaft,  p.  5),  on  the  steep  sl<»pin;;  side  of  a  channel, 
but  seems  to  be  in  every  way  similar  in  position  to  thost^  examined  by  the  writer  at 
Caucale,  Auray,  and  Arca<'hon,  the  banks  bein;L(,  in  nniny  instances,  sitniited  in  the 
widened  chann(*l, often  u]K>n  slightly  elevated  areas,  the  irre^nlai*  limits  of  which  can 
be  determined  by  the  s(mndin;j:  pole.  The  bottom,  esp(*ciaiiy  in  the  northern  portion 
of  the  WattenuKMM*,  is  firm  and  statde.  a  mixture  of  sand,  clay,  and  nnid,  and  that 
it  is  in  the  main  favorable  for  oyster  i^rowth  is  seen  in  the  lint»s  of  natural  tiyster 
banks  which  form  almost  a  dia^^am  of  the  deepei*  waters.  At  points,  ho\ve\er,  as  in 
the  channels  of  Amrum  and  throughout  the  southernmost  parts,  mudd,\  an^as  occur; 
these  are  soft,  often  shifting;,  and  are,  naturally  unpiodurtive.  The  tiats  have  e\cc]» 
tionally  shifting  sands:  tlM*y  are  in  ;;eneral  hard  and  lirm,  readily  sustaining  the 
weight  of  a  hors«^  and  cart.  Tin*  rapidity  with  which  the  rise  and  fall  o(  title  co\er 
and  uncover  the  extensive  Hats  has  been  emphasi/ed  by  Mobius  as  one  of  the  unfavor 
able  conditions  of  the  region,  causiuf^  harmful  aicumuiations  of  sediment  and  i^ent^ral 
shitting  of  sand  and  mud.  On  th4'  other  hand,  it  lan  hardly  bedoubted  thatthe.sedi- 
mentscontinuallydejiositedfi'om  the  landward  shore,  #.//.,  from  the  llusum  IHver,  wiadtl 
aecumulate  very  si'riou>ly  but  for  these  eurrentn.  Where  the  outgoin^f  currents  are 
the  strruigest  there  ap]>arentJy  exist  the  most  favorable  conditions  of  bott^uu  lor  Ibe 
location  of  ovster  bank>.  as  Mobius  has  noted. 

The  watej-  cc»nditions  of  lln*  U'atf4*nmeer  are  dnectly  cnmparable  to  those,  of 
Areachon  in  ]H)int  ot  ralines.^,  tint  noinial  densit>  being  about  1.0'Ji;  (hi.s  degree  has 
already  been  n<iT«d  Ar^  j>o>s4-.NS4^d  by  the  chief  centers  ol  oy>lcr  cultuji*  in  l''rance* 
and  in  Italy.  esjMMiiilJ\  jn  je;rions  that  liaNe  pruNcn  lavoiablc  fnr  |Hoiluclion,  (. //., 
Auray,  Aicnehoii.  and  Taienic.  A  table  ot  <lcnMln>  |)ir|i.urd  b\  tin*  w  riler  during 
his  visit  To  T  hi'  WaTienjijei-r  >li«;\\>.iMoi«i»\<i .  ihal  I  in- \n  alcr.s  Imm  ,S\  |(  down  almoNt  t<» 
the  mouth  of  the  iJuMinj  <-aM;il  \;iiy  >ui pi  i.>in{/l>  lilllr  in  drnMi(>,  r\cn  at  diltcrtuit 
tides,  the  t/enij>4'iatUM'.--  H-ffi;iiiiin;/  ;iliiio.si  nijitui  m.  Thi;.  unifoiniil.s  m  I  he.  water 
density  was  not  exjH'ted  m  \n\\  of  the  l;i|»Hl  tiilinfj;  .ind  eiiijilMii^  oi  the  li.i.^iin,  ami 
is  wmiewhat  dilhinit  !o;M«-<;ijrii  itpi  .-m^;.'!;-!!!!!/.  a  ;-m  iniMn/,- n  ^'uliii  it  \  in  I  Im' Jmomlng 
volumes  of  f^e^}JlMl4'd  anil  ^iill  \\;it4i.  It  i.-  imli  w  oi  t  h\  ,  iiiiha|i.^,  lli.il  the  Nimill 
frehheneij  ^tJi'alllS  th;i}  <  onli  li'Uli  lo  Milm  i*  fill  ilcn.-ilN  ol  iJH  rnllie  W.ilci  \olumii 
apl>ear  t^^  be  distj  Jbnt^ed    veiv   4-s«lil>    .iloiif.'   Dm    l.iiidw.iid   IM.il;.'in. 

Theo\M4-i  b:ini'..- iiniMi>«i  ;il>oui  hii>  IJhh  lin^'ili  v<ii  n  .•  tioin  .i  iiw  hiindicd  feet 
to  a  mile  a  lid  a  iiwit.  >N)i/lei|i4  I/m.hIiIi  .imi.i;.!  li.iidi\  niifji-  lli.in.tfi-w  hniidird  led. 
The  exa**t  j>'»^itioii  ot  «  iu  ii  ■-  .m  <  iiuiil  >  Iimi/wji  i*-,  jjh  tui.*  mI  i.in^in^  olf^hls,  and  llie 
governnieiit.  a^  will  lnUt  Ke  notj  d,  i  A.tiiiiin  .^  iIh-ij  i  oiiililhin  vrail^  .ind  drhj  jjiiurri 
wliieh  are  suDiciejjtJv  lii-h  lo  h*  dH-i|;;4i|  ijiiuj. 

We  may  next  biieflv  ♦•."..jiinn*   tin    w.i>  in  wiinli  Hh-  tiy^iii    banL.^  of  iJii-  Watteii 
meer  have  )>ej'ii  mana;i:e>4J.     Tlu-^v  ha\c  eeitiiinl.v  bien  jiiinnrd  m  juihIiicIUc  ctindition 

'  S**€j  tkbli- Iff  fUUf'itii-f  III.  I  ,'-  I  I  Kiilliliii  ihJN/,  jj  ;l^4  Jin  ijiiihltiin  }^vtt'  liiKrji  al  aiiniil 
the  SHUitf  MilMOII  of  titi-    liai.        flu-  tol.ii  liilliiilni    in    ilt  iixilli:n  «il    \ariiiliii  ttlulliilin  111  lliij  Wul  h'lillircr 

diirJD;:  diHiTeut  twlf-^  '4>^  JiuuiP'  m  jioi  ^liuiti  iJiuu  n|»   gj.  ij.<ji;J. 
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tit  li  MiiH)  when  MioK4*  ofotlier  vAmntrwM  have  been  deHtroyed.  The  policy  in  their  admin- 
iNt ration  huH  Uvm  (*ininently  conm^'vativi*,  aiming  (1)  t4)  preserve  the  banks  rigidly, 
U)  Kiiard  the  t4TniH  of  leanehohl  against  overdredgiiig,  and  (2)  to  favor  iu  every  way 
maximum  productivity  in  natural  areas,  rather  than  to  experiment  in  lines  ofarti- 
Hrial  culture  or  t^o  allow  the  tidal  lands  to  be  held  in  favorable  leasehold  for  this 
purpose. 

Ilist/orieally  the  banks  have  been,  for  three  centuries,  the  property  of  the  Crown. 
The  Danish  Oroniele,  published  in  Ilusum  in  1052,  shows  that  even  at  that  early  date 
their  positions  had  been  determined,  and  they  seem  to  have  been  suqmsingly  similar 
to  those  of  t4>day.  Under  the  lati^  Danish  rule  the  nmnagement  of  this  domain  was 
a  h^iiiMit  and  apparently  a  prosperous  one,  i)robably  in  part  because  unaffected  by 
railroad  transportation.  The  last  e^nn)Miny  under  this  regime,  a  Flensburg  firm,  is 
said  t4>  have  rented  tlu^  fishing  tVanehise  tor  an  annual  payment  of  $17,000,  and  to 
hav(>  bt^en  allowed  to  tish  unrestrictcHlly.  The  company,  strange  to  say,  conservative 
in  its  nuinagemeiit,  feared  to  injure  the  i>rosperity  of  the  grounds  and  allowed  only  a 
stattMl  annual  amount  to  be  dredged.  When  the  property  was  transferretl  to  the  Ger- 
nmn  Kmpire  about  184MI,  the  dredging  franchise  passed  into  other  hands,  and  again  in 
187U  the  Prussian  administration  caused  changes  to  be  made  in  the  holding,  as  well  as 
in  the  terms  4>f  the  lease  of  the  tlshery,  bringing  the  details  of  management  more  than 
evt^r  undiT  the  dinn'tion  of  the  state.  A  reservoir  with  buildings  intended  for  storage 
and  fatt<Mdng  4)f  oysters,  ltH*ated  at  the  month  of  the  Husum  Canal,  which  had  been 
const  ruett^d  by  and  formed  the  headqimrters  of  the  former  lessees,  was  now  purchased 
by  the  government  and  became  a  supervising  station.  A  guard  or  inspector  was  to 
Ih^  st^itituuMl  heiv,  under  diixH*t  su)>ervision  of  the  Haurath  at  Ilusum,  and  two  patrol 
sailing  vt^si>ls  an4l  a  suuill  gt>vernment  stt^uner  were  to  make  their  headquarters  iii 
the  ueighlHirhtHHl.  The  arraugiMueut  of  this  reservoir  station  is  an  interesting  one 
and  will  Ih^  diseusstnl  later. 

The  least^ludil  now  to  be  gmnted  wtui  earefuUy  devised  to  prevent  overfishing  of 
the  Imnks  i^npiiring  (among  other  stipulations^  which  are  hereafter  given)  that  each 
Imuk  Ih^  ytMirly  examiniHl  by  a  iH>unuittee  which  should  include  a  government  anthor- 
it,\\  iu  this  ease  the  llaunith  at  Husum,  No  more  than  the  exact  number  of  oysters 
thus  dtviiiguattHl  should,  under  heavy  i^enalties^  l)e  taken;  all  oysters  should  be broaght 
to  the  g\^verumeut  station  at  Husum  to  be  eounttnU  and  to  insure  that  no  undersiied 
oy steins  had  Ihvu  ivmovetl.  The  U^ssees^  having  the  exclusive  right  of  fisheries  were 
to  |my  the  gt>venunw\t  a  iH^rcentage  on  the  totiU  numl>er  of  oysters  aUowed  to  be 
taken,  Tnder  the  stricter  terms^  the  leaseholder  (for  twelve  >-ears),  after  two  year^* 
exploitation,  dtvlartnl  that  the  industry  was  prt>fitless«  that  the  banks  were  deteriorat- 
ing and  that  he  wishtnl  to  cam^el  his  lease*  To  this,  however*  the  authorities  would 
not  iHUi;»init«  but  a  compnnuis^v  aiming  to  regulate  the  banks*  established  a  complece 
eK>si^  s>i>a^n\  tor  ten  years  y expiring  1S()1>  ami  allowed  the  lease  to  continae  from  the 
end  of  this  |H>ruHl,  The  K^ssee  s^H*ms  to  bt*  little  more  than  a  fishery  contractor  of 
g\^vernuient«  and  it  is  not  sur|>rising  that  in  his  management  he  has  resi>rt^  to  si 
lar  ^\mtnH*ting  uiethixls.  He  thus  innitnicts  to  i<%y  the  dredging  vessels*  about 
of  which  ar\^  usuallx  euiployeiL  a  v^^f^*^*ntag^*  u|h>u  their  mitch — a  price  averaging 
aNmu  #4  \H*r  ton  TW  to  SiH^  oysters  .  The  catch  is  ^xiid  for  when  deli^Mrvtl  at  tlie 
statum  at  Ilusum.  The  i^*veru mental  tax  of  aNvur  »^14  ^»er  ton  u;^  to  ;v»^.>0  toils  isi 
uo\^  im|HVit\l,  aud  the  Ic^^^s^v  luust  ^»ay  the  tr^Hi:hta;^e  to  the  nilh>>ad  station  at 
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which  again  by  contract  adds  nearly  §1  to  th(»  price  per  ton  of  the  oysters.  The  lessee 
has  finally  full  liberty  as  to  the  selling,  the  market  price  being  more  or  less  determined 
by  the  price  and  duty  of  the  Dutch  and  English  oysters.  The  price  at  the  Husom 
station  varies  between  $3  and  $4  per  100  oysters. 

From  a  practical  standpoint  it  is  to  be  noted  that  on  the  governmental  side  in 
this  system  of  leasing  oyster  property  the  state  is  assured  that  the  natural  grounds 
shall  not  be  destroyed  iind  that  the  single  contractor  is  thus  made  directly  answerable 
for  excesses.  On  the  other  hand,  it  would  be  seriously  questioned  by  the  French  or 
Dutch  culturist  whetluT  this  monopoly  in  management  would  be  most  profitable  in 
the  end.  It  certainly  does  not  tend  to  reduce  the  price  of  oysters,  because  it  does 
not  favor  the  granting  to  individuals  of  concessions  for  (cultural  i)urposes  near  the 
natural  oyster  banks.  It  is  certainly  the  antithesis  of  the  open  competition  in  oyster- 
culture  which  has  furnished  the  coasts  of  France*  and  Holland  with  one  of  their  most 
prosperous  industries.  The  French  reserve*  the  natural  banks  merely  as  a  source  of 
seed  oysters  artificially  collected  in  the  neighborhood.  The  German  industry  exists 
solely  upon  tlie  annual  surplus  of  its  natural  supplies. 

The  question  why  the  same  system  of  culture  which  has  proven  so  successful  in 
France  should  not  have  bet^i  successfully  introduced  in  the  Wattenmeer  is  thus  impor- 
tant both  as  a  biological  consideration  and  a  matter  of  governmental  policy.  Prof. 
Mobius,  after  a  ('onsideration  of  the  matter,  has  urged  the  following  reasons  why  all 
efforts  to  extend  oyster -producing  arejis  and  to  introduce  artificial  culture  would  be 
lacking  in  practical  success.  He  states  in  summary  that  the  unstable  character  of 
the  bottom  of  the  Wattenmeer,  together  with  the  sediment-bearing  water,  is  the  most 
adverse  condition.  This  restricts  the  natural  limits  of  the  oyster-bearing  areas,  caus- 
ing any  increments  to  be  temporary  at  the  best,  and  renders  it  impracticable,  from  the 
l>oint  of  expense,  to  solidify  areas  for  the  extension  of  the  natural  banks.  His  second 
reason  is  that  the  biological  conditions  of  the  Wattenmeer  are  so  exactly  i)oised  that 
the  oyster  supi)ly  can  not  be  permanently  and  largely  increased,  mainly  on  iiccount 
of  failure  in  (piantity  of  oyster  food.  And  third,  the  reason  which  is  indorsed  by  Dr. 
Hoek,  that  the  coldness  of  the  northern  winter,  together  with  the  remarkable  storm 
tides,  renders  cultivation  imjmicticable. 

As  far  as  the  silt-bearing  character  of  the  water  and  the  muddiness  of  local- 
ity are  concerned,  it  is  certainly  of  interest  to  note  to  what  a  remarkable  degree 
these  natural  difliculties  have  been  overcome  by  French  culturists  during  the  past 
decade.  Production  as  well  as  elerage  is  brought  to  yic^ld  practical  results  in  localities 
which  were  recently  thought  to  be  less  than  valueless,  where  ncighboiing  oyster  beds 
not  merely  did  not  increase,  but  wen*  able  to  exist  cmly  by  vigorous  culture.  Even  in 
regions  most  favorable  for  i)roduction  the  adverse  condition  of  muddy  shore  lines  is 
not  infrequent,  and  ai)pears  in  fact  to  be  far  more  general  tlian  in  the  neighborhood  of 
the  islands  Sylt,  Amrum,  lliim,  or  Fiihr.  Prof.  Mr)l)ius  has  alrejidy  connnented  upon 
the  muddy  character  of  the  Arcacrhon  basin.*  In  the  Auray  region,  in  the  neighbor- 
hood of  the  natural  banks,  a  large  i)art  of  the  tidal  shore  has  so  little  consistency  that 


*  Ueber  Austeru-  uiul  Mi«'siiiuscbelzuclit,l)-12.  The  discussion  li«*ni  given  of  tlit^  natural  c-ouilitioiis 
of  Arcaehou  leads  one  to  expect  anything  but  th«i  dtn  elopnient  of  a  ])ro8perou8  industry.  We  learn^ 
for  example,  that  *'  die  grossen  P>>vartungen,  niit  welchen  die  kiinstliche  Austernzucht  im  Bassin  von 
Arcachon  in  Angritf  geuomiiien  wnrde,  siinl  leicb^r  nicbt  erfiillt  worden.  In  Bordeaux  horte  ich  aus 
zuverlUssigen  Munde,  dass  viel  Geld  dabei  verloren  worden  sei." 
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if  tileH  were  placed  thero  they  would  be  instantly  engulfed.  These  localities  have, 
however,  beiiu  reclaimed  by  a  more  or  less  recent  process  which  forms  a  sorflEU^e  crust, 
macadam  like,  to  give  a  suitable  support  for  the  collectors  and  their  manipulators. 
This  process,  as  at  Kergurionn^.,  though  costly,  has  proven  of  practical  value,  as  can 
be  inferred  from  the  extensive  continuance  of  the  practice.  The  very  general  use  of 
the  ('hampignon  c^iUectors  in  the  Auray  (Morbihan)  region  is  alone  significant  of  the 
muddy  character  of  the  watiir,  which  renders  of  the  utmost  imjiortance  the  question 
of  determining  the  exa(*t  time  to  put  the  collectors  in  place.  In  fact  in  all  of  the 
French  regions  of  production  silt  dei>osit  goes  on  so  rapidly  that  the  tile  when  in 
lK)sition  is  said  to  retiiiu  its  value  but  little  longer  than  a  week;  it  is  to  be  noted  that 
even  during  this  short  time  its  upper  surfiice  has  become  unproductive  and  that 
the  undermost  tiles  in  many  of  the  forms  of  collectors  are  very  slightly,  if  at  all, 
spatbeaiing. 

Miibius  maintains  that  the  size  of  the  banks  in  a  given  region  can  not  be  mate- 
rially augmented — a  matter  which  is  of  great  interest  even  from  the  standpoint  of 
pure  biology.  Not  that  it  is  at  all  to  be  questioned  that  a  natural  bank  would  under 
normal  conditions  remain  more  or  less  uniform  in  size  and  in  the  proportion  of  its 
component  organisms — but  it  is  the  theory  involved  in  this  question  that  seems 
to  the  writer  susceptible  of  broader  interpretation  than  has  been  assigned  it. 
BiovwHOitiH  is  the  term  applied  by  Mobius  to  express  the  mutual  interdependence  of 
species  existing  in  a  colony — a  condition  of  happy-family  existence  in  a  natural  cage 
whose  limited  food  supply  locks  up  the  chances  of  permanent  numerical  increase.  In 
ivccordance  with  this  keenly  i>oised  life-balance  Mobius  infers  that  the  banks  of  the 
Wattenmeer  can  not  be  permanently  added  to,  even  by  artificial  means  ( Austw  d. 
Austern  wirthschaft,  p.  78).  He  notes,  for  example,  that  a  season  favorable  to  oysters, 
will,  per  se.  cause  tlie  oysters  during  the  following  seasons  to  fall  back  to  their  normal, 
inasmuch  as  food  material  has  thus  been  prepared  for  the  enemies  (crab  and  starfiish) 
whose  increiuieil  progeny  will  restore  the  balance  of  life. 

The  important  inferences  drawn  fi-om  this  doctrine  of  life-balance,  do  not,  how- 
ever, seem  to  be  entirely  warranted  by  the  premises.  We  are  led,  for  example,  to 
infer  that  individuals  are  dei>endent  upon  the  colony,  and  that  the  colony  holds  the 
curb,  checking  the  permanent  increase  of  one  form  at  the  expense  of  another.  On  the 
other  hand,  struggle  for  surWval  is  undoubtedly  the  democracy  of  animal  living,  and 
in  these  days  it  has  been  pretty  clearly  established  that  the  colony  is  but  an  incident 
more  or  less  transient  in  the  survival  of  the  fittest.  So  the  bioco^nose,  as  we  mast 
accordingly  admit,  becomes  but  an  episode  in  colonial  life,  whose  duration  dei>euds 
upon  the  enduring  ibi'ce  of  its  component  species,  where  quickly  moving  predatory 
forms  have  the  right  of  might,  where  stationary  and  defenseless  forms  have  become 
mimics  to  escape  their  enemies,  or  have  developed  a  surprising  fecundity  to  survive 
the  dangers  of  a  i^ompressed  living-area  or  unfavorable  en\ironuient.  It  can  not  at 
pi*esent  be  doubted  that  the  scale  o(  the  struggle  may  readily  be  turned  in  favor  of 
but  a  single  tyiH>  or  species.  Artificial  deWivs  may  thus  bei*ome  the  rapid  undoing 
of  the  slowly  struggling  biiKHenose,  fi>r  they  favor  the  pn>tected  species  and  would 
not  um*easonably  tend  to  blot  out  the  accompanying  enemies  of  this  form. 
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Thus,  in  theory,  an  oyster  protected  from  crab  and  starfish  by  a  raised  gauze- 
covered  case  gets  thrifty  feeding  conditions  without  danger  of  becoming  engulfed  by 
mud  or  sand.  The  amount  of  spawn  produced  by  the  oyster  thus  favorably  reared 
becomes  increased,  a  far  larger  proportion  of  the  young  are  secured  by  the  artificial 
devices,  and  this  progeny  is  so  situated  that  their  natural  enemies  may  be  watched  aud 
destroyed.  Conversely,  the  enemies,  tlius  artificially  circumvented,  find  less  nourish- 
ment, spawn  less  prolifically,  and  run  continued  danger  of  destruction  from  the  traps 
of  culturists.  These  results  destructive  of  the  biocxenose  would  none  the  less  happen, 
be  it  understood,  granting  that  the  food  quantum,  as  Mobius  states,  is  an  altogether 
limited  one.  But  in  the  case  of  oysters  living  in  what  is  practically  an  open  sea,  the 
food  supply  does  not  ai)i)ear  to  be  of  the  strictly  limited  character  that  Mobius  has 
assumed.  And  his  illustration  of  the  carj)  in  a  small  pond  producing  no  more  than  a 
definite  weight  in  annual  yield,  does  not  seem  to  be  absolutely  pertinent.  Nor  would 
the  comparison  be  closely  applicable  even  if  the  number  of  carp  were  sui)posed  to  be 
taken  from  the  pond  and  set  free  in  an  open  river.  Their  yield  in  weight  would 
doubtless  be  greater,  but  even  then  fish  food  is  not  to  be  compared  either  in  quantity 
or  in  capacity  for  exhaustion  with  the  minute  oyster  food  plant-life  which  is  con- 
tinually transferred  through  a  limitless  volume  of  sea  water.  The  boundaries  of  a 
natural  bank  are  certainly  not  fixed  by  food  (quantum.  The  food  stuff  may,  it  is  true, 
vary  in  quantity  in  different  regions  during  the  same  season,  or  in  the  one  locality  at 
different  stations,  seiisons,  or  even  tides.*  But  there  seems  in  general  to  exist  a  food 
normal  whi(;h  is  recognized  as  chara<*.teristic  of  a  locality. 

Aside,  however,  fi-om  this  (question  of  local  variation,  the  amount  of  food  that  is 
actually  brought  to  an  oyster  colony  seems  to  the  writer  to  be  in  direct  proportion  to 
the  volume  of  water  passing  over  it.  If  this  volume  be  infinite,  as  it  is  in  the  Watten- 
meer,  exhaustion  of  foml  supply  would  seem  an  impossible  condition.  Barrenness  and 
sterility  of  water  could  not  occur;  general  transfusion  of  floating  or  of  free-swimming 
micro-organisms  is  very  clearly  one  of  the  characters  of  the  open  sea.  The  lower 
water  layers  that  may  have  been  screened  out  by  a  thrifty  oyster  bank  would  not 
remain  without  organisms,  but  would  immediately  be  replenished  from  above  by  the 
ciUTcnts  that  exhausted  the  lower  layers.  The  wiiter  had  this  impressed  upon  him 
in  its  practical  aspect  while  examining  the  various  cultural  establishments  of  the 
French,  Dutch,  and  Belgian  coasts.  The  test  in  these  instances  seems  a  fairer  one, 
since  the  side-dependent  (|uestions  of  sediment  accumulation  and  danger  from  enemies 
is  excluded  by  the  cultural  device  of  wire-gauze  cases. 

In  a  situation  wh<»re  the  water  volume  becomes  an  extraordinary  one,  myriads  of 
oysters  are  cultivated.  At  points  wIkmc  this  water  volume  is  increased  by  currents 
the  cultural  i>ossibilitiesare  found  to  become  almost  limitless.  At  Ossegor,  for  exam- 
ple, near  the  lower  end  of  the  lake,  wiierc  the  water  is  constantly  changing,  the  cases 
were  arranged  in  continuous  lines,  utilizing  every  availabh^  point, ^  <'ach  case  contain- 
ing about  a  tlumsand  <»ysters,  so  tightly  packed  e(l;j;ewise  that  it  would  seem  almost 


'Cf.  however,  Now  York  State  Report  «)f  Oyster  Investigation,  1SK<),  ]>.  72  at  seq.;  U.  S.  F.  C.  Bul- 
letin, 1800.  a4l-:U9. 

t  V.  S.  F.  C.  Bun.,  1890,  375,  PI.  Lxxiv,  Fig.  2. 
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impossible  for  them  to  open;  yet  growth  and  fattening  under  these  condition8  was  in 
every  way  noteworthy.  In  localities  where  the  proportion  of  normal  food  organisms 
is  naturaUy  high,  a  greater  quantity  of  oysters  can  be  raised  in  a  given  water  volume, 
e.  g.j  Soudre,  Whitstable,  Ostend.  In  such  localities  the  naturally  high  food  normal 
m^y  be  artificially  increased  by  conditions  of  claire  culture,  where  a  given  volume  of 
water  is  retained  in  ponds  and  given  the  best  conditions  for  rapid  increase  of  diatom 
life.  Warmth,  richness  in  plant  food  (Marennes),  and  a  proper  degree  of  salinity 
may  give  the  forcing  conditions  of  what  might  be  likened  to  greenhouse  culture.  In 
some  instances  a  remarkable  number  of  oysters  may  be  fattened  in  a  fixed  bulk  of 
water.  At  La  Tremblade  so  favorable  are  the  conditions  that  in  the  shallow  claires 
(whose  water  is  renewed  but  once  a  fortnight,  and  whose  depth  averages  less  than  a 
foot)  fifty  oysters  are  normally  fattened  to  the  square  yard  of  bottom. 

In  regions  where  the  waters  do  not  contain  a  high  percentage  of  food  organisms, 
culture  in  closed  x>onds  is  clearly  unprofitable,  as  the  water  is  both  low  in  food  normal 
and  limited  in  volume.  In  instances  of  this  kind  it  is  understood  that  the  two  essen- 
tial conditions,  degree  of  temperature  and  salinity,  have  remained  practically  com- 
parable; otherwise  it  is  evident  that  from  these  causes,  as  much  as  from  actual  lack  of 
food,  the  oysters  may  be  restricted  in  growth.  The  instance  that  Mobins  cites,  that 
of  the  oyster  reservoir  at  Hayling  Island,  as  demonstrating  that  the  oysters  had 
exhausted  the  food  supply  and  remained  dwarfed  in  size,  may,  judging  from  the 
character  of  the  locality,  not  improbably  have  been  the  result,  and  the  sole  result,  of 
an  exceeding  saltness  of  the  water.  At  Auray,  in  the  neighborhood  of  the  natural 
grounds,  Mobius  states  that  far  more  seed  oysters  are  raised  than  can  ever  be  grown 
to  marketable  size,  on  account  of  lack  of  si)ace  and  food  resources.  Judging  from 
what  is  now  being  done  at  Auray,  the  industry  is  profitable  as  purveying  seed  oysters 
for  the  parks  in  regions  {e.  g.j  in  Brittany)  unfavorable  to  production.  The  experience 
of  the  Auray  culturists  does  not  favor  the  idea  that  the  lack  of  oyster  food  limits 
elevagCj  but  that  ett'orts  at  collection  are  of  greater  advantage  commercially. 

The  law  of  oyster  growth,  as  stated  by  Mobius,  seems,  therefore,  from  the  stand- 
point of  the  cultiirist,  oi)en  to  misconstructions :  "  Oysters  are  to  be  included  in  the 
same  list  with  other  animals;  the  sum  of  their  entire  mass  is  dependent  upon  the 
amount  of  food  stutt*  which  they  obtain  and  store  up,'-*  becomes  truism.  This  might, 
however,  be  thought  to  imi)ly  that  the  number  of  oysters  in  a  given  river  or  bay  might 
not  become  greater  because  their  bioc(pnose  appears  to  be  perfect.  Artificialization 
has  demonstrated  that  the  matter  of  food  sui)ply  in  natural  oyster  localities  is  of  far 
less  importance  than  space  for  culture  and  inmuinity  from  enemies. 

Mobius,  discussing  the  possibility  of  success  in  the  French  cultural  system,  con- 
cludes '*  that  in  all  parts  of  the  AVatttMimeer,  where  oysters  could  find  room  and  gene- 
rate, there  they  already  live.  On  all  parts  between  the  natural  banks  the  swimming 
embi-yos  as  they  settle,  either  on  account  of  finding  no  point  of  supi)ort  or  through 
unfavorable  living  <!onditions,  can  not  exist.  The  principal  difficulties  in  obtaining  a 
set  on  our  ((lerinan)  coast  arc  those  of  sand  or  of  mud  burial.'' t  It  has  already  been 
shown  that  dilliculties  of  this  cliuractcr  liavc  been  successfully  surmounted  within 
comi)aratively  recent  years  in  France. 

*  Mr»l)ius,  \)iv  AuMtrr  u.  <lie  Austrriiwirtlisrhat't.  p.  7J>. 
t  MubiuH,  r<'l»er  AuHttTii-  ii.  Mn'siiiuscheJzucht.  p.  \'A. 
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Mobiiis  has,  furthermore,  supported  his  view  tliat  physical  conditions  have  limited 
and  will  limit  the  size  of  the  Ilolstein  banks,  by  adducing  the  matter  of  percentage  of 
increase.  This  he  has  determined  by  comparison  of  the  nund)er  of  oysters  as  fished 
from  the  banks  to  be  ab(mt  421  *^  lialf  ^rown  "  to  1,000  "  full  grown  "  oysters.  This 
proporti(m,  it  will  be  admitted,  determincvs  the  natural  increase  of  tlu»  banks,  but  it 
can  obviously  have  little  to  do  with  proving  that  artiticial  production  in  the  neigh- 
borhood of  the  natural  banks  would  be  unsuccessful.  The  French  culturist,  on  the 
other  hand,  might  well  suggc^st  that  this  proportion  of  natural  increase  is  a  large 
one,  since  in  French  regions  most  favorable  for  artiticial  production  the  banks,  so  far 
from  increasing,  retain  with  the  greatest  diflticnlty  the  averagt*  number  of  spawning 
oysters. 

The  third  reason  given  by  Miibius  for  lack  of  (lerman  success  in  French  cultural 
methods  is  the  coldness  of  the  northern  winter  and  the  s(»vcrity  of  storms,  often 
occurring  when  the  tide  is  at  its  lowest  plnse.  It  is  certain,  as  Prof.  Hock  pointed 
out  to  the  writer  during  a  visit  at  the  Ilclder,  that  the  German  coast  is  not  far  distant 
from  the  northern  limit  of  the  oyster,  and  that  its  natural  increase,  therefore,  is  less 
favorably  conditioned.  Tin*  dangers  of  tiie  Ilolstein  bank  to  direct  freezing  in  winter, 
as  Mobius  has  stated,  may  well  be  regardc^d  on  every  side  as  formidable,  especially  in 
artificial  production,  where  young  oysters  altixed  to  the  collectors  are  to  be  retained 
during  the  winter.  These  dangers  would  appear,  however,  to  render  success  with 
French  culture  costly  rather  than  impossible,  necessitating  the  transfer  of  collectors 
to  deei>er  water  or  to  lo<5alities  that  have  proven  safe,  or,  as  in  Brittany,  i)roviding 
special  reservoirs  for  winter  storage. 

That  natural  banks  exist  even  in  great  number  in  the  Wattenmeer,  and  that  the 
Danish  bfinks,  which  are  located  considerably  to  the  northward,  ai)p(nir  to  bear  the 
cold  and  storms  of  rigorous  winters  with  more  or  less  suitress,  s(»em  to  suggest  that 
a  provision  for  safely  wintering  oysters,  even  in  the  youngest  stages,  might  not  prove 
an  impossible  task.  Indeed,  ii'  a  good  set  of  oysters  were  obtained  in  the  (lermau 
sea  by  the  introduction  of  improved  collecting  methods,  the-  use  of  suitable  reservoirs, 
as  those  of  the  government  station  at  Husum,  whicii  serve  every  year  to  harbor  the 
marketable  oysters  during  tiie  coldest  weather,  might  well  be  expe<*ted  to  provide 
safe  winter  quarters  for  the  voung. 

The  reservoir  at  Husum  (PI.  Lxxviii,  Fig.  2)  is  admirably  d<* vised  ami  merits  at 
this  point  a  brief  discussion.  It  was  place<l  at  Ilusuin  on  account  of  transportation 
facilities,  although  its  situation  is  in  many  regards  unfavorable.  Husum,  as  already 
noted,  is  at  the  southernmost  corner  of  the  \Vattenm<»er,  probably  at  one  of  its  most 
muddy  shore  points,  and  its  low,  rich  nn^adows  are  strongly  prot(H*ted  against  storm 
tides  by  heavy  fringing  dik<»s.  These,  by  an  in<lentation,  allow  a  wide  canal  to  cjirry 
freshened  watc^r  seaward,  and  thus  provide  a  harbor  for  tln^  fishing  vessels  of  the 
little  port.  Th(»  slanting  sides  of  this  canal  are  of  the  soft(»st  nuid,  reuiinding  one  of 
the  great  canal  at  La  Tremblade.  Its  waters,  which  become  almost  as  salt  as  the 
outer  Wattenuieer  at  high  tide.*  are  allowed  to  i)ass  through  a  sluiceway  into  the 
neighboring  government  reservoir.  The  fall  of  tide,  averaging  about  10  feet,  is  suf- 
ficient to  allow  the  basins  to  be  emptied  daily 


*  At  low  tide  (July,  IS'32)  .59     1.013,  at  hi«^h  tido  l.()2:i.'>. 
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The  foUowiug  flgnre  illustrates  the  care  with  which  the  reservoir  is  devised  to 
deprive  the  water  of  its  sediment.  The  great  dike,  which  rises  almost  20  feet  above 
the  uormal  water  level  in  the  basins,  is  pierced  at  two  points;  one,  opening  »ni  the 
seaward  side  (A),  feeds  the  reservoir  (B),  the  other  {C)  is  the  ontlet  of  the  i>ond  (D) 
destined  for  the  storage  (and  fattening).  ■ 


The  oysters,  it  will  be  seen,  do  not  receive  their  water  supply  directly  from  the 
muddy  canal,  but  from  the  reservoir  pond,  where  the  water  from  the  canal,  after 
standing  twenty-four  hours,  lias  deposited  sediment.  The  storage  pond  (D)  is  sub- 
divided as  seen  in  the  flgnre,  and  each  compartment  of  the  basin  may,  for  convenience 
in  handling,  be  emptied  separately.  The  outlet  gates,  it  will  be  noted,  do  not  allow 
the  water  to  escape  directly  into  the  canal  without,  but  pass  into  a  U-shaped  canal, 
which,  with  boarded  sides,  is  sufiieiently  deep  tK»  contain  a  reserve  supply  of  water, 
intended  for  use  in  case  the  reservoir  it*  in  process  of  being  cleaned.  The  main  division 
of  the  storage  pond  (D)  has  a  board  bottom,  raised  a  foot  or  two  above  the  soil,  through 
whose  interstices  the  sediment  shifts  or  is  swept  wbeu  the  pond  is  being  cleaned.  Par- 
titions about  a  foot  in  heiglitdivide  the  bottom  into  alleyways  iu  which  the  oysters  are 
iirrange<l.  These  alleyways  serve  to  sejvirate  different  grades,  and  are  of  convenience 
in  the  proccHs  of  washing  the  oysters.  Tlie  side  ponds,  fed  from  the  main  pond,  are 
similarly  arruuged  as  to  the  partitioned  alleyways,  though  the  bottom  is  of  concrete,  or 
rather  of  a  heavy  foundation  of  concrete  veneered  with  closely  fitted  firebrick. 

The  management  of  these  storage  ponds  is  a  simple  one.  The  oysters  during  the 
dredging  season  (September  1  to  May  8)  arc  obliged  to  be  brought  to  the  station,  and 
are  at  once  transferred  from  the  boat  to  the  basin,  to  remain  only  until  time  of  rail- 
road sliipment.  Improvement  in  quality  of  the  oyster  during  this  stay  in  the  basin  is 
not  taken  into  consideration  commercially.  There  are  apparently  no  attempts  at  fot- 
tcning,  flavoring,  or  "education"  for  transport,  as  pra<-tii-eil  at  La  Tremblade.  The 
ponds  iire  daily  fllliil  and  emptied,  so  that  no  time  is  given  for  the  oyster  food  to 
multiply  as  in  vhttre  culture.  In  the  ueigbborliood  of  llusnm  the  low-lying  country 
is  suggestive  of  Man-lines,  in  its  rich  sediment -bearing  chanicter  as  well  as  in  the  - 
degree  of  salinity  of  its  wati'is,  and  it  would  appear  to  the  writer  lliat  e\periments  in 
well-managed  citiirc  culture  (ivhieli  Iiavc^  not  api)arcutly  bevu  made)  might  lead  to 
interesting  and  perhaps  important  results. 
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To  summarize,  the  oyster  industry  in  Germany  is  entirely  (lei)endent  upon  the 
surphis  of  its  natural  beds.  French  culture  has  not  been  introduced  in  its  behalf,  but 
the  writer  does  not  consider  it  proven  that  this  system  is  an  impracticable  one  in  the 
German  wat,ers,  or  that  artificial  oyster-culture  is  suitable  for  France  and  not  for  a 
neighboring  country.  The  few  experiments  tried  in  (xermany  with  regard  to  artificial 
collection  have  not,  as  far  as  the  writer  (!Ould  learn,  been  in  accordajiee  with  recent 
improvements.  Tiles  that  have  been  put  out  in  the  neighborhood  of  the  natural  bauks 
appear  to  have  been  arranged  in  single  tiers,  in  a  way  that  wcmld  have  suc(5eeded 
in  the  hard  river  bottom  at  Jerseke,  but  would  never  have  been  attempti*d  in  the 
sediment-bearing  water  of  Auray.  These  tiles,  placed  upon  a  very  muddy  locality, 
were  not  unnaturally  engulfed  in  part,  and  in  part  so  covered  with  sediment  that  a  set 
could  not  have  been  obtained. 

The  few  experinnmts  tried  in  the  government  station  at  Ilusum  have  signally 
failed,  the  usual  fate  of  experiments  upon  produi;tion  in  small,  c1os<m1  ponds,  where 
stagnation,  L  e.j  malaeration  and  fouling  of  water,  caused  by  dc^ath  and  decay  of  the 
spawning  oysters,  added,  in  this  case,  to  the  dangers  of  silt  deposit,  have  been  the 
stumbling-blocks.  The  matter  accordingly  has  rested,  and  no  further  expenses  have 
been  incurred  by  government  in  what  were  supposed  to  be  fruitless  experiments. 
The  dredging  contra<;t,  moreover,  held  by  a  single  firm,  has  been  unfavorable  to  com- 
petitive culturists.  No  foreshore  has  (until  recently)  been  conceded  by  government, 
enabling  exx>eriments  to  be  generally  attempted  or  allowing  shore  basins  to  be  formed 
as  winter  quarters  for  the  oysters.  Without  concessions,  case  culture  could  not  be 
attempted,  and  the  introduction  of  seed  oysters  from  Holland  or  Brittany  has  been 
forbidden  on  the  ground  that  by  this  means  oyster  enemies  might  be  introduced. 

All  attemi)ts  at  introducing  oysters  in  the  Baltic  have*  been  unsuccessful.  The 
brackishness  of  its  water,  said  to  become  especially  marked  during  the  early  spring, 
is  certainly  fatal  to  the  Euroi)ean  species.  The  density  in  the  harbor  of  Kiel  (June 
29,  1892)  averaged  1.0125  at  02^^  F.,  and  at  Cappeln  to  the  northward  <lid  not  become 
greater  (high  tide  July  4)  than  1.012  (02^  F.).  A  greater  degree  of  salinity  at  any 
time,  even  in  this  lower  region  of  the  Baltic,  is  hardly  to  be  expected,  as  the  fall  of 
tide  rarely  exceeds  1  or  5  feet. 

The  canal,  which  is  now  in  process  of  construction,  and  will  aUow  the  water  from 
the  North  Sea  to  pass  into  the  harbor  of  Kiel,  may,  it  is  said,  hav(».  a  local  effect  upon 
the  marine  life  of  the  harbor,  but  can  not  from  its  size  exert  :in  important  effect  commer- 
cially upon  oyster-culture.  The  change  brought  about  in  a  similar  way  at  Lijmfjord, 
in  Denmark  has,  it  is  true,  been  an  important  one,  but  it  should  b<».  remembered  that 
the  i)osition  of  this  h>cality  is  nearer  the  mouth  of  the  Baltic,  where  the  degree  of 
salinity  is  naturally  higher.  Some  interesting  experiments  have  been  made  by  the 
brothers  Feddersen,  of  Schleswig,  in  introducing  American  oysters  into  the  Baltic, 
hoping  that  this  si)ccies  might  be  readily  acclimatized  in  frc^sher  water.  The  account 
of  this  trial  is  recorded  in  Promrfheiis^  Xo.  IK),  1S91.  Analysers  were  made  of  water 
samples  from  the  Delaware,  in  the  m^ghborhood  of  the  beds  from  which  the  American 
oysters  were  in  be  taken,  and  these  were  compared  with  similar  analyses  of  Baltic 
water.  The  average  degree  of  saltness  in  both  localiti(»s  was  not  unlike,  althcmgh  at 
high  thle  the  Delaware  water  was  considerably  the  more*  <lense  (sp.  gr.  about  1.018). 
The  Feddersens  caused  forty  barrels  of  oysters  to  be  imported,  were  obliged  to  pay 


)>r>f  ^^  r^i^j^"  ff^A^  ^r»  IbA  l/a»ff»^  A  r^^mi'^nf  ^/f  y^!ar%»  »od  »t^  ^til  lirini^  boc  ti^ir 

'th^  tfpfh}4^*M$k^  fn  ^pftf-  f4  ihtr^.  ^%m'fmf%f/iiufi^  tt-miu^  are  nnuAYtA  to  att««ipt 
^h^  )uUfithyi\^fii  fit  Uts*  \uf^V'm9  ffynucr  m%  t\»0:  ^-ffs^^t  Cff  Xh^  Xorth  Sea.  To  Ihw  end 
f^^'y  )m^t*^  ffffi^Uy  nni'4'^4*4U'4\  Ut  o^0U$mtt$f(  (tons  thf  ^o^emnjerit  a  proviar^Dal  coiiC€«- 
nitfU  UH^U*4i  m%Ht  tU^>  m^fiilU  fff  fJi#;  tittt^.r  Ttif.4  JA  th#?  only  conceMnon  that  ha^  yet 
^^^'M  fi^tf*ul4^i  MffwUiu  fm^f(u  *fy^^f4^rn  fo  (i#;  pfaiit^K  and  in  to  be  reToked  if  the 
)UfiHftU^4t  (fj^<U*t^fi*f  Uffi  rtrftrfftlfU'f',  TIm?  ^iMi'Mion  of  iififiortinK  Heed  oysten  firee  of 
^Im^ y^  itutt  lU*^  mniU't  of  I'^^M'^^Mnii^riA  ftn  Umr  iUrn^fe.  in  now,  the  writer  has  learned^ 
h>  \ttiH4'<*n  of  f'^/nA)#li^r>if ion. 

1'h#<  follnwin^^  U  >in  i$fmf  nu^t  of  »  leaM'^  of  oyMt4;ri;iiltural  property  jptinted  recently 
hy  lU^iU^rumu  >Mlni)n)Afmf.ion, 

1'lnt  UH*M\\iy  U  Wini  iU%m:r\\Hu\  mu\  thi?  t>enn  of  the  hohiing  (thirty-five  years)  stated. 
'I'lfit  |itAMi<«^A  ^^Mtfiitfn  Ut  vnny  on  (til  ni*f(otiationN  o|ien]y  and  fairly,  to  be  in  every  way 
indfionMlbht  for  loMfM'M  I'afiMMl  liy  natun^  or  war,  t^o  hold  the  property  during  the  entire 
Aff<f«<«l  \pniu  f^nd  Ut  a|>|Nifni.  and  pay  expenNes  of  i^uardians.  The  administration 
|ihM'«<i9  Mm«  I'onI  t'ol  of  Um^  (foniM*Mfon  un(h*r  the  NuperviHion  of  the  professor  of  zoology 
at  \{M\  \w  limy  iU^U^nn\tw  yi^arly  the  percentage  of  the  spawning  oysters,  may  regu- 
liitM  Ih0  tltiifiM  of  ilnMJtfltitf  and  the  chararter  of  the  dredge;  he  may  at  all  times  have 
|iMt  MilMhm  to  inako  uttatnlnatlonM  and  experiments,  and  for  material  thus  used  no  com- 
|iMliMat  ton  In  141  lai  tf  t  von.  Tlie  eloNed  neason  is  prescribed ;  the  time  of  fishing,  of  which 
HotlOM  nhoitld  lie  tflvon,  In  t^)  l)o  recordtMl  by  a  foreman,  whose  books,  kept  under  oath, 
ah«  Mt  III!  tiiMON  aiMMiNMlble.  A  tabular  yearly  report  is  required.  Damages  by  storm 
fMM  to  bn  tnpoiMod.  KUIilutf  l)oat^  must  be  spcM^ially  licensed.  Tliere  can  be  formed 
IMMMMlMnikMiiMitN  ftM*  oystiM'  parks  wlilrh  might  be  in  the  way  of  passing  vessels. 
OyAltMn  wImmi  drmlued  ure  to  l^e  bnuiKht  U)  a  stated  plaee  for  the  inspection  of  the 
ilovnt'HMUMit  otthMaU  who  must  be  sou  if  ht  for  within  three  hours  after  the  arrival  of 
ilin  mnuo,  II10  loMMoeM  are  tlien  to  pay  rtn*enue  ftn^s  for  examination  in  addition  to  the 
lonnlav  duty  on  the  divd^nl  oysters,  ThrtM^  InindrtHl  tons  of  oysters  (ton=:700  toSOO 
o.N«tlet«t)  auixit  (la  \\\\n  leamM  be  sent  annually  to  markets  and  up<m  each  ton  50  marks 
\s\\\\\\\\  »IU\  matt  be  paid  asauitvernmenta)  tax.  Aluive  this  total  production,  if  dredg- 
\\\^  \^  allow  ed(  the  original  ta\  per  ton  is  inertv^istHi  by  the  amount  of  10  marks  during 
the  \\\^\  >*e\enteeu  >twsaml  Ut^  daring' the  iHineludingeightt^en  yei^rs  of  lease.  In  pay- 
\\m\\  tuav  we^^K^'  uva«H^  i>4  allowed ;  thei^^altor  a  t)ne  of  to  marks  is  imposed  from  the  first 
wee>^  aad  >M^  f^^  the  j»ieHHHHlin|i  ta^e,  1\*\t^  may  U^  im|H>siHi  as  upimreal  property. 
HeeavUA  au^^i  la^  de^Hv^it^Hl  b\  h\>iHe<>s  ^in  the  |vrt^stM^t  lease  to  the  extent  of  15«000 
a\aik>»^  ia  ^\^\evaa\eai  sH^hmuMuvs^  wh^vne  ^Hm|Huis  ean  not  l>e  s^^i^arated  during  time  of 
de^Hv^U  \\\  ea>*e  sM  Uwx^  ^\i^  thert  \M  stvuvifie.<  no  wm|>ensiitiou  may  be  obtained. 
te^al  U\Mi^t\^^  ol  de|Hv^^e\t  Mvavuu\>i  \nin  oul>  Ih*  uunie  by  ^nemmental  ixHK^nt. 
U\^U'^  whs^  odu^v^  <^  ^^vav'^v^Mvai  {^^v  \>h\uu^h1  fo  rt^iH^w  the  ^seouritiesw  In  i^a^  the 
Uv%>*nv«  \'\\\  ^w  \tw\\  uvx|v»uxUnlr^'t\s,  fUo  Uvisse  wich  che  i^^vernmeut  Ivvvmt^  bn>kec 
uvd  u  \v\\^V,\s^  l',u^vu^\v'»4u^tu>i  u*  ixiviwt.v  tu;^\ .  si^  \n>tiou  ot*  i;^>ve^•lmeKr*  Iv  rakeci  jia 
'^4  x^\\',\  x^t^^^uvtv,  \'>\'uuvln.^us>Ns  A'.v  ,-^1:  ox^xtrc^UvKtx  v*:  cerui  :o  Iv  rvaiv>ved  a:  tb.t^  ex 
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OYSTER  CULTURE  IN  HOLLAND. 

The  Diitoh  have  come  to  be  looked  upon  in  Europe  generally  as  the  most  suc- 
cessful administrators  of  the  oyster  industry.  A  potent,  not  unnaturally  a  selfish, 
reason  for  this,  no  dcmbt,  has  been  the  direct  importance  of  their  lisheries.  In  the  case 
of  oyster-culture  an  industry  has  been  fostered  wliich  not  only  gives  employment  to 
its  poorer  coast  population,  but  pays  into  the  national  treasury,  in  rental  of  state  lands 
hitlierto  absolutely  profitless,  an  annual  income  of  nearly  a  half  million  of  dollars,  a 
sum  not  inconsiderable  to  so  small  and  thrifty  a  country  as  Holland.  In  view  of  the 
keen  com])etiti<m  for  leaseholds  of  cultural  lands,  and  in  consideration  of  the  neces- 
sarily limited  area  devoted  to  culture,  in  all  not  as  grciit  by  half  as  that  of  Long  Island 
Sound,  these  facts  seem  to  demonstrate  that  the*  management,  both  on  the  side  of 
the  government  and  of  the  culturists,  has  been  a  prudent  and  energetic  one.  The 
processes,  both  administrative  and  <'ultural,  have  in  specialization  beconn*  somewhat 
dift'erent  from  those  of  France,  consequent  in  the  main  upon  changes  in  lo<al  conditions. 
Tliey  are,  therefore,  interesting  to  study,  especially  as  almost  every  modification  has 
been  evolved  democratically,  of  the  people  and  for  the  people. 

The  history  of  the  government's  policy  in  the  administration  of  the  industry  may 
be  briefly  outlined  as  follows:  The  natural  banks  had  been  overdredged,  practically 
destroyed,  the  usual  fate  of  the  Euroi>ean  oyster  banks,  those  of  Germany  alone 
excepted.  This  state  of  affairs,  it  must  be  not^d,  came  to  pass,  although  dredging 
had  been  rigidly  confined  to  no  ifiore  than  five  months  of  the  year  (October  to  Febru- 
ary). The  banks  of  the  Zuyder  Zee  were  destroyed  and  the  overdredging  in  the  richest 
natural  grounds,  those  in  the  estuary  of  the  Schelde,  had  rendered  them  well-nigh 
profitless.  Interest  on  the  side  of  government  appears  first  to  have  been  arcmsed 
by  a  petition  coming  from  <'n(Tg(^tic  culturists,  who  desired  that  lands  should  be 
conceded  to  them  and  that  a  thorough  study  be  made  of  the  life  history  of  the  oyster. 
A  number  of  these  gentlemen  had  independ(Mitly  visited  the  regions  of  French  pro- 
duction and  understood  ch*arly  the  value  of  artificial  ('ulture  in  their  own  U)calities. 
In  1870  th<»  course  of  the  administration  was  determined,  and  has  since  been  fol- 
lowed with  but  slight  mixlifications.  Its  underlying  prin<'i])le,  an  heretii'al  doctrine 
it  doubtless  seemed  at  that  day,  es])ecially  as  even  the  French  had  not  gcme  so  far  in 
the  matter  of  innovations,  was  to  do  away  with  ])ubli<'  dredging  entirely,  to  survey 
off  the  natural  oyster-grounds  and  their  surrounding  waters,  and  to  lease  these  tracts 
at  prices  to  be  determined  by  open  competition.  This  course  was  at  first  strongly 
and  bitterly  o])])osed  by  the  fishermen,  who  (as  in  New  York,  (.'onnecticnt,  or  North 
Carolina),  not  knowing  the  benefits  which  might  arise,  feared  tlie  direct  loss  of  what 
they  regarded  as  a  patrimony,  and  who,  as  a  major  reason,  were  not  anxicms  to  pay 
for  what  had  formerly  been  almost  free.  Tin*  survey  was  finally  com])lete(l,  the  east 
arm  of  the  Schelde,  the  region  most  favored,  l)eing  marked  ofi'  in  shore  and  deepareaw, 
each  of  about  12  acres.  l)y  lines  more  or  less  ])eri)endicular  to  the  directicm  of  the 
stream.     These  were  then  put  up  at  auction  and  leased. 


'AWl  r^rfjj^/rtff  (ff  TMfc  r%rrrt9  ^rtkTfM  rtffl  coson^iov. 


/n^  )r^  1^77  M#A  tmii$9iuU$ti  w^tM  mtsuUr  tA  ^  ft^t^^rti  f  #;ar*  feaM:.  with  tlie  optkno  of  giriii^ 
Mf^  f.^M'  S^m^^  ^i  H$$iMt  fittt^m,  Tli#r  nHey^id  r«r-r»rfiul  ^/f  tiMr  propcrtj.  howeTcr,  va« 
ntfmtu^^A  Uf  ink^  lAm*^,  m^Hf%\  y^^m  \tt4mr^  th*t  expirsitioo  of  tlie  ka«e.  and  waff  to 
niUm  H  i^m  (4  Uiifiy  y*«»#^*f  with  i^nm  4A  Ktviufi!  it  op  #r%'ery  five  yeariL*  The  present 
^tp^i^ut'^t  \u  t h^  umiUtu  (4  iht'  rHtiini^l  i^ari^ln^  an  explaioed  to  the  writer  by  Mr. t^.  J. 
iU4imhH^ut^iiun\fM'i4fr  u^$^til  #/f  tti#f  H/rflafid  fijih#frieMjiidieateM  that  a  shorter  term  of 
||0MM^  will  ill  fl^^  Utniu  \fftf\¥i  nun^,  t^HlMsucUny  Up  the  goverDment  aff  well  as  to  the 
i4^miiU  ^i^^'  u*tv*^ruu$4'M  ii^iSu^  h  fs^VHr  firoporti/mal  rentals  the  tenants  being  more 
fipi  Ut  Imivi*  m  \H'\U*f  it\9\Htrinn\iy  i$t  oblHinifig  favorable  concessions.  A  yearly  lease 
i4  liM  Mf^t4<  rfilMiml  pro|N5rty  is  now  U)  be  inatigurated^  with  a  right  to  have  this 
l/Wji'i<  r<<>M<ww<U 

TliM  m\Uii\ity%\/t^'y^imui\n  of  Mi^llanil  may  he  gronpeil  as  those  of  the  Znyder  Zee 
i^iui  lUnm  of  l\m  H('\mUU^  i^Mttiary*  TIm^  fomx^r,  in  spite  of  all  efforts  at  their  regener- 
NrMiMif  hHV«  VNimiuiHi  iiroHfli'MM,  and  th<^  hu'k  of  sm^'^ess  in  these  measures  is  attributed 
pnri\y  to  tniffivombln  c^nMlltJonN  of  a  northern  IcM',ality  and  partly  to  variation  in  water 

TU^  /ikOiumI  M^rimndN,  thorns  of  thr^  Rchelde  estuary,  became  from  the  first  the  seat 
of  Mm«  oyNlur,  liMltmiry.  In  \\w  eiiHt  urm  of  the  Hclielde  the  most  favorable  conditions 
t^%\ni  Wiv  itvimiU  litid  |inNlnrfloii ;  luu!  hon%  in  fa<'t,  is  the  only  point  in  Holland  where 
Mit^  ati  l(l«^lal  (Mill«M^iltiK  <d'  m«mm|  oyNtorH  hits  been  profitably  carried  on.  This  region  has 
pniviMl  a  nivnnthlo  Olio  ht  Miotlnii  utinhlttlng  character  of  foreshore  and  even  of  deeper 
arnaNi  and  In  Ihti  dt^tftvo  id'  Nallnlty  of  its  wat^^rs.  The  densities,  it  may  be  noted, 
varlt^d  liidwiMMi  Uoi^n  and  HorM^on  opXoom  at  ditVcrent  tides  (July  16  to  20,  1892) 
hnlwiMMi  I.OJiiainl  l.lMft  (Hii"  to  til)''  K.),  conditions  that  appeiir  to  correspond  very 
idimoly  to  IhoMo  (»f  iH^i^lonH  wf  prodnotloti  in  Franco  (Auray  or  Arcachon),  although  in 
tho  lattor  InMtanooM  tho  wator  tompoiatuiv  at  a  corresiumding  season  the  year  before 
wwM  wannor  by  A'*  to  10'^  V\ 

1 1  (H  In  tho  KaHt  Hohiddi^  that  tho  btologioal  problenu^  connected  with  the  oyster 
ha\M^  U^\^\\  Mtndtod  \\\\\\\  tht^  ti«u\  In  tUot  (IS70),  when  a  critical  investigation  of  these 
ina((t>ti<i  booanii^  niM'immii\v%  *\\^  carry  ow  obstrvations  as  near  as  possible  to  the  seat 
\\t\\\\^  oyMhM'M  upaxsninut  tho  hatch  /tnUogica^I  8t>ciety  mmle  use  of  a  portable  labora- 
tui\v»  and  nndi^*^  thi^  aai^td^^^  of  this  j^icioty  wtw  pn»i>aitHi  the  classic  memoirs  of 
\\\\^^\kx  UnlniH^hU  m\\  lba\Ht,^  The  ombrjndogy  of  the  KuroiK^in  oyster  was  here  given 
U^  m^vi*!  HMM'ertd  ?itndyx  K\|H^rhaenls  wcn^  made  mnm  the  ixdlecting  of  seed  oysters 
\\\  Aa\aU  el^v^^nt  tH\nd»  \\\  which  the  wat^n^  \vax>^  aenuetl  iirtiticiall>\  and  the  questions 
^'etath^Ht  t»  I  he  n|MUva(M^  ^\f  oy><leis  in  eapthit^v  wen^  in>*%>stigated«  since  in  all 
^^ni^U  the  <mtvi>^etu^^tvlht\^^riVvtUiwn}ithe<?^r}2sof  the  Kurope<in  oyster |^>veda 
wMi^>a?*\ttt^WMif,\x 

^S\H<^tM  tv^>\hMu?^  ^>\«u^e^'t^H)  with  the  K^^t  J^heMe  $eeiiH\l  al^>  espec»lhr  to 
V^s^^^^W  ^nvJnfKvMv  N^^H'h  <i^  fhxwe  <\f  the  Wh>\vi^iewts  dumtHMu  Jiml  disiributiiMi  of  oyster 


'  >vs^  ev^  x'^t  i^v^i^  :V5i^ 
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fry.  There  remained  also  to  determine  the  location  of  the  oyster  supplies  whose 
spawnin^]^  products  insured  the  general  productivity  of  the  region.  That  these 
supplies  existed  was  undoubted,  since,  on  account  of  irregularity  in  spawning,  the 
supply  of  cultivated  oysters  could  not  be  regarded  as  adequate  to  furnish  the  myriads 
of  spat  which  made  production  in  the  East  Schelde  profitable. 

It  was  at  first  thought  that  large  natural  beds  existed  seaward,  but.  systematic 
dredgings  carried  on  by  a  government  steamer  proved  conclusively  what  the  fisher- 
men had  always  claimed,  that  natural  beds  did  not  occur  in  that  direction.  Unex- 
pectedly, however,  it  was  afterwards  found  that  extensive  banks  of  oysters  were  safely 
sheltered  at  the  foot  of  the  dikes,  and  these  had  been  the  undoubted  source  of  lertility 
of  the  East  Schelde.  There  had  long  been  a  law  which,  with  a  view  to  protect  the 
stone  defenses  at  the  foot  of  the  dikes,  had  forbidden  the  use  of  dredging  implements 
of  any  description  within  500  meters  from  the  coast.  There  had  thus  inadvertently 
been  allowed  to  remain,  as  a  fringe  circling  the  Schelde,  a  strip  of  natural  undisturbed 
oyster-bearing  land,  to  serve  most  conveniently  in  place  of  extensive  and  localized 
natural  banks.  The  conditions  of  these  fringing  banks  have  since  been  clearly  deter- 
mined, and,  from  examinations  made  by  a  diver,  charts  have  been  prepared  showing 
the  size  and  i)Osition  of  these  unsuspected  sources  of  oysters.  The  Dutch  syst-em  of 
protecting  the  natural  banks  will  accordingly  be  seen  to  difter  very  little  in  its  end 
from  that  of  France,  where,  in  general,  governmental  grounds  are  only  exceptionally 
to  be  dredged  upon,  and  where  the  rigid  preservation  of  natural  undisturbed  oyster 
banks  is  regarded  as  the  most  fruitful  aid  to  the  oyster  industry. 

The  management  of  a  cultural  establishment  in  the  East  Schelde  can,  after  these 
preliminaries,  be  better  understood.  As  a  practical  consideration  it  may,  however,  be 
noted  that  each  lessee  of  oyster  property  has  found  it  to  his  advantage  to  secure  plots 
at  different  points  scattered  throughout  the  Schelde  Basin.  By  this  means  he  has 
found  that  all  branches  of  his  industry  may  be  carried  on  at  a  minimum  cost.  He 
may,  for  example,  collect  his  seed  oysters  on  tiles  at  one  favorable  point  of  the  basin, 
where  he  can  not,  either  on  account  of  interfering  with  navigation  or  of  danger  from 
cold  and  storms,  allow  them  to  remain  during  the  winter.  He  must  then  transfer 
them  to  another  plot  which,  from  depth  of  water  and  favorable  conditions  of  bottom, 
insures  their  safety  during  cold  weather.  He  must  also  have  a  series  of  inclosures 
(parks)  in  shallow  water,  where  conditions  for  growth  and  fattening  may  be  more 
advantageously  given.  It  may  be  convenient,  in  discussing  the  processes  of  Dutch 
oyster-culture,  to  consider  them  as :  (1)  those  of  production,  /.  6'.,  collecting  seed  oysters; 
(2)  those  of  deep-water  culture;  (3)  those  of  culture  in  inclosures.  It  will  be  remem- 
bered that  in  French  oyster-culture,  production  and  elevage  in  inclosures  were  alone 
included,  and  that  it  was  exceptional  from  the  natural  character  of  lo<*alities  that  an 
Sleveur  might  at  the  same  time  collect  his  seed  oyster.  In  the  P^ast  Schelde  all 
branches  of  the  industry  come  naturally  in  the  province  of  the  culturist,  because, 
practiced  in  the  same  locality,  each  culturist  would  have  as  good  an  opportunity  to 
excel  in  each  branch  as  any  of  his  immediate  neighbors. 


^<i  p  ;A^jr^  v/   ;a/      *;iyx,  ^*7i»  ri^  ' . ^Mcswii^jy. 


^ffffhffh  '4  ff*^  h/9^  •v^jr^^Vi/'^  it  fi$tft^  ^itft^At  '4U^  ^ts^^tAf^x^  tjwk  «t  i&«^  bene  A 
Uh-hU^j  *fhf^h  *hf^  lf^4f  ths»7  h}$y^  r^>rr»  ^f^/  f;iv/yf;*o^r,  wav  Xi^  u^xt  j^rsu  dnmi«k 

rtHfhiftt  fft  I^X  /  ////'^  ^\itltl$  rrh'tU'  //ff  Mm'  ^/fl»#^  )i;»i«/J  ;«  pb^  vlikrh  iii  ]«f77  s-old  for  t:30O 
hHftfi^hl  f^o^f'Hfi  UU'f  U*vi  iUnu  ffti*' ihirf'y^h  fff  thnt  prj^#r.  Tb#r^  extreme  rases 
HifUfHh  fttmfh  H'^'  ^n#^/'^  tuiSut'Ut's*  //f  t^li^^hf  f'.UAUf/;*^  of  /rrjrrent  on  tbf  dii^pootion  of 
MN'  ^^^(4^^  f  h  /  f i  M  tt^t9tt\IU4i  iUtit  lfp#'.  l^'At  Uff'Atttii'A  for  r^/lle^'tlfig  are  tboee  where  a 
t*hniiit  )hniui)uy  ( tun'ui  )«<  UntU*'>u  U$Ut  $*4ttiU'M  liy  opfKiMifJK^'nrrento  deflected  by  banks 
/rf  Imh^IIh^/Im  M.  niU'U  M  |iolhl  f»  tiuiu'4'i  Vik**,  tU*\m'MnUtu  of  the  bottom  in  regarded  aa 
IIM'  iiOhiUU  |/ol«l  m)Mi«  of  IN  |ifo|fr)<'t/fr;  lienf  the  tih^  apjiear  to  f>e  kept  clean  by 
Mm-  i\iiUuu  i  iini'iii  tiiu\  mt*  Mtniully  Uftitul  rriinUul  with  the  dejK>Hitiug  spat.  After  a 
Mdlffilfli'  iinnnni  Iimm  Im'I'M  ohUiliMw]  Mk*  M*i'4tUi\  Uit^k  of  the  ciiltiiriHt  in  to  prepare  his 
imiIIm  Iimm  I^oi  lhl«  |HMpoMr,  fiillowhitf  (he  h*(Ml  of  the  Freiieh  eultiiriHt,  he  has  found 
liM  liiffiM  ih'ViM*  IIhim  llio  I'Molliitf  (Me. 

'riii»  Miili'h  f  IIm  N  nI4imI,  Mf|iiiMis  i^imI  lieiivy,  moiint^Ml  witli  pe^^^s,  so  that  when  put 
iMi  hiliiM  »ihlM  Im  »(lilit  (Aid*  1*1.  lA  X  X,  Mtf.  1 )  thi*  fiM'eM  do  not  come  in  contac^t.  These  are 
iiHMHih  iMiii'lhiiiiMl  hoMi  IhOuhnii,  iiimI  cMmt  whoii  cinliverod  in  the  ScheUle  about  $4.25 
II  IhiMtMiHiil  *  'i'liH  liMiulli  oC  (hni«  Ihr  whirli  ii  tito  in  Hervi<>enble,  t.  e.^  before  becoming 
ImIHIimumI  ItioliiMt,  Im  (ilMMit  iHulit  >(MirM.  Tlio  piiNM'MK  of  roating  the  tile  with  chalk 
|fkiiM<»»ii»'\,  In  MMMh»»  llio  yiMitiM  o>Mor  toiMllly  dHiM'habhs  is  usually  performed  by  con- 
\\\\\\  \s\\  Ihi^  |iiii|M«it>  ol  Iho  iMihuHM,  (ho  liming  mixtnro  difl'enng  little  in  ingredients 
\y\\\\\  (ho  (\mMnlo  \\\  \\m^  \\\  Vtoiiolion,  «\f\i  (hroo  parts  san<Kono  part  quicklime,  mixed 
\\((l»  MiM*  \\«Mo»  Mn((l  onMMulIko  in  «H»n»(Mom\v,  Atterthe  tiU»s  have  l>een  dipped  in 
\\\\a  \\\\\\^\\\\\\\  s\\\\\  \\\ \ \\\\ii\^\\  (n  (mnKnto  btHHMmMiry«the  entire  marginsof  the  sscbelde 
\m\  (^0  ««oon  ontKni^lt  tin  ((  \\(th  nniAHtvo  snoNv  Imnks.  whioh  shortly  melt  away  as 
\'^\\\\^  Myy'^s  v»Mw^^  (»»  \muv(o\<  \\\\  W  tho  oolUvtinggivnmls  ^H*  i.xxix.  Fig*  1).  Abcmt 
hi.^HHV^H^^  \\\\^^  \\\y^  MMU  \\\\\  \\\^\\\  {\\<^  noi^h\HwluHHl  of  Horgtnbop  Z<H>m  fV>r  distributkHi 
vm  ^\\v  >s^\\>v^  ^^^U^  ^^(Mho  u\ov, 

V^\^^  ^s^>v\v>«'x  ^^t  H^u^^tVMm^^  lIuM^Uw  U^  t)u^  gvxHinds  is  $i$  fV\lk>w$:  A  smsin  fail> 

K\  NsN^SM-^v^  H^\  On^>  u^^^l^  x^^  U\o  ?nNj^M^u  ,$U>  \M^r  >^wk  with  tw\\  »«i  ^  TV^  vie:««sip^ 
wV^^vs  ^><\Ms  ^v^N^-^ss^  x>M\N  A^^l  t>^  ih^^v  ^wuu^In  aI  hx^^  tHK\  tbo  "rtii^^  i:!i  hji$xily  cfest 

^Kv  ^^N^\\n>\>^  ^\n^h\  ^W  x^^wv  v4n^l  K'^xtA^  A^'^^n^^  ^^  ^^V^^  sssW^y  :s>iSi^  ix  triura 
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of  July.  The  tih^s  are  arranged,  as  represented  in  tlie  figure,  in  a  single  tier,  quite 
dift'erent  from  tln^  method  pursued  in  the  muddy  waters  of  Auray  or  even  Arciichon. 
The  bottom  is  linn  and  unshifting,  there  is  little  danger  of  silt  deposit,  and  accord- 
ingly it  would  be  in  a  meiusure  needless  to  raise  the  tiles  in  cases  or  camions.  It  is 
claimed  on  the  other  hand  that,  ev(Mi  if  more  oysters  be  obtained  by  arranging  the 
tiles  in  layers  one  above  the  other,  the  upper  oysters  are  ai)t  to  be  lost  on  account  of 
lack  of  moisture,  the  tiles  over  the  ground  appearing  to  absorb  and  retain  moisture 
more  favorably. 

During  the  summer  tiles  are  constantly  shifted,  sometimes  changed  in  position,  at 
first  ])erhaps  as  often  as  once  a  week,  in  order  that  the  silt-covered  portions  may  be 
swept  clean  by  the  rising  tide,  and  that  the  enemies  of  the  oyster  (crabs,  and  esi>e- 
cially  starfish)  may  b(»  removed.  A  constant  corps  of  attendants,  mainly  women, 
is  therefore  to  be  employed,  whose  wages  add  not  a  little  to  the  cost  of  production. 
Shifting  of  tiles  becomes  less  necessary  as  fall  approaches.  As  the  next  process  the 
tiles  are  to  be  taken  into  winter  quarters  to  avoid  the  danger  of  "frosting"  the 
young  oysters  while  in  the  shallows,  a  danger  which  appears  to  be  more  feared  than 
that  of  actual  water  freezing.  A  term  of  the  contract  also  prescribes  that  the  tiles  be 
entirely  removed  from  the  river  basin  by  December  2,  a  regulation  aiming  to  prevent 
damage  to  sailing  craft.  The  transferral  of  tiles  is  effected  as  before.  They  now 
return  to  the  dikes  spotted  here  and  there  with  incrusting  oysters.  As  many  as 
forty  to  a  tile  is  regarded  as  an  excepticmally  favorable  set,  a  number  so  small  that 
it  is  a  matter  of  wonder  to  the  Arcachon  culturists  tliat  production  in  Zeeland  can  be 
profitable. 

In  the  winter  the  tiles  are  arranged  in  inclosures  (parks)  at  the  foot  of  the  dikes 
(PI.  Lxxxi,  Fig.  1),  wh(»-re  a  water  depth  of  about  a  meter  may  be  retained  to  guard 
against  the  danger  of  freezing.  These  inch)sures  maybe  in  high  or  low  ground,  may 
run  lengthwise  (IM.  lxxxi,  Kig.  2)  or  crosswise  of  the  dike,  and  in  many  instances  have 
been  constructed  within  the  dikes  in  polder  hind  (Pis.  Lxxxii  and  Lxxxiii).*  The 
plan  in  general,  like  that  of  Marennes  or  the  French  culturists  generally,  seems  to 
favor  collections  of  small  basins  rather  than  large  separate  iK)nds,  on  account  of 
c<mvenience  in  cleaning  and  emptying.  It  is  seldom  that  the  young  oysters  are 
detached  from  the  tiles  during  the  fall,  a  practice  usual  throughout  southern  France. 
The  young  oysters  in  Zeeland  are  said  to  be  much  smaller  than  those  of  e(jual  age  in 
France,  and  ])erhaps  on  this  account  are  abh*  to  sustain  cold  bett^^r  when  attached. 
The  process  of  separation,  or  d/'troquaffr,  begins  with  the  end  of  winter.  Tin?  scaling 
of  the  young  oysters  from  the-  tile  is,  however,  far  more  carefully  ])erformed  in  Zeeland 
than  in  France.  The  set  is  so  scanty  that  every  oyster  must  \h'  saved  and  therefore 
the  shoving  thrusts  of  the  flat  knife  bla<le  of  the  An^achon  pnrqiur  must  b(»  replaced 
by  a  circling  cut  outlining  the  oyster  on  the  limy  <*rust  of  the  tile.  A  se<*(m(l  turn 
of  the  knife  now  s(4)arates  the  oyster  neatly.  It  seems  to  be  an  object  with  the 
culturist  to  have  his  deiroqnuge  performiMl  as  early  as  possible  in  the  spring,  so  that 
the  oyster  may  not  ac([uire  an  undesirable  flatness  and  ccmcavity  of  shell  that  long 
attachment  to  tile  is  sure  t^)  give. 


•  II.  Ochtmann,  of  Goes,  has  in  the  central  pond  (tigiire<l  in  PI.  i.xxx)  stora/jje  capacity  for  1,000,000 
oysters.    Sp.  gr.  of  those  pond-s  slightly  loss  than  that  of  the  Sohelde  (1021.50,  62-  F.). 
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Tlici  ycHinj?  oyRt^rR,  as  tliey  an*-  sepanittMl,  are  at  once  removed  to  i)ond8  outside 
or  iiiHide  of  the  dikes.  Hoinetimes,  if  the  bottom  is  Huitably  hard,  they  are  scattered 
broadcast  over  foreshore  areas.  Sometimes  they  are  for  a  mouth  or  more  arranged  in 
twotray(»d  eases  of  wire  ^auze  (PI.  Lxxxii,  Vig.  !)♦  in  cement  and  brick  tidal  inclos- 
ures  until  the  thin  shells  have  become  hard  enough  to  permit  transfer  to  the  oyster- 
gi'ounds.t  Although  the  oysters  may  be  and  are  grown  within  the  iuclosures,  each 
culturist  has  usually  ])lats  of  ground  located  at  favorable  points  in  the  iSchelde  basin, 
where  a  hard  bottom,  continual  current,  and  suitable  w^ater  depth  permit  planting  to  be 
carried  on  exactly  as  in  the  Long  Island  waters  of  New  York  State.  In  these 
lm*alitieM  the  proprietor  dredgi^s  his  oysters,  often  shells  his  land  during  the  spawning 
season  in  a  w>iy  (iuit^»  American,  and  sometimes  secures  in  this  way  a  quantity  of  spat.J 

The  value  of  shelling  as  a  collating  nu^thod  is,  however,  regarded  as  secondary, 
the  improvement  of  the  ground  being  of  the  tirst  importsince.  The  shells  are  found 
to  become  rapidly  silt  covered  and  unsuited  as  collt^'ters.  Some  proprietors  (as  Mr. 
Oehtunuui,  at  Ooes)  have  such  extensive  plantations  of  this  character  that  dredging  by 
sti^uu  has  bec»n  found  necessary.  An  example  of  such  a  dredging  vessel  is  figored. 
(PL  LXXXIV,  Fig.  1.)  Oysters  on  this  di^p- water  ground  (rarely  more  than  12  feet) 
renuiin  exjM*tly  as  with  us,  growing  rapidly,  struggling  with  their  enemies,  and  doubt- 
loss  contribiiting  their  spawn  to  the  gt»neral  fertility  of  the  Si*helde  waters. 

The  alHive  <mtline  of  the  cultural  pnHH*sses  in  Zeeland  may  be  concluded  with  the 
following  notes : 

(1)  in  ivgiuxl  to  expensive  character  of  pix>duction:  The  industry  is  alone  rendereil 
possible  by  the  price  attaininl  by  Dutch  oysters  throughout  central  Europe,  espe- 
cially central  Gernu\ny,  whei'c  every  town  has  an  agency  of  a  well-known  culturist 
who  supplies  oysters  ftxnu  the  Si*helde  or  Ostend  (•'.  <\,  English  ?  oysters).  One  of 
the  uuvst  influent i)U  culturist s,  Ban>n  Gn>eninx  van  Zoelan,  to  whose  kindness  tlie 
writer  is  gixM^tly  imlebtiHl,  hiu*  statecl  that  during  the  processes  of  collecting  each  tile 
is  handhnl  no  less  than  twenty-one  times.  The  total  annual  expense  per  tile  (inclading 
brt*akagi\  chrtHh^^  transportation*  shitting,  relivj^ding,  detroquaffe^  iirrangement,  etc) 
amounts  however*  to  not  mort>  than  H  cent^  Second  year  oysters  are  said  to 
have  little  umrkot  iu  Holland.  The  totid  i*ost  to  the  culturist  of  a  three  to  four  year 
old  oyster  can  not,  the  writer  estimates*  be  much  less  than  3  cents,  ».  <•.,  including 
)>)iokiug  and  transjwrtation  tonulnvid  stiUion. 

Si>  great  an  amount  of  I'^^pitiU  must  l>e  invested  in  a  cultunU  establishment  that 
the  industry  has  luiturally  fsUlen  into  the  hands.of  com|>;inies  or  of  wealthy  and  ener- 
gt^tie  pn>prietors>  among  whom  nothing  but  keen  competition,  especially  as  to  the 


'  rW  M**^  of  tho*<»  o,*jat\^  is  not  po)>«Ur  in  Ztvlami,  Tht-'ir  cost  is  sireau  aac  ibe  n:orv  rapid  i^rowtb 
thut  thoy  fxv«tor  is,  it  is  »Uin\tsl.  not  surtioicnt  to  n).^ko  ihoir  nso  ]»n>tit3iblr  ia  x  Vh-jiMtt  «<■»  little  dis- 
twr^Hsl  hv  jHHlimont  deiHV.ts  or  inxAsions  ot'ouemie*  as  the  Si^ht'Kle. 

*  Vht*  yonuj:  oysters  *t>*  oi"^<»n  ]viss8*nI  thr*>r.irh  si^xos  and  scp^rattNl  r\»v.clilT  into  their  gT»d«^ 
x^hioh  .-in^  thou  u^unllx  to  V  j^*»an:*>*l  in  d:!^onnit  liHAliiits. 

!  H.^Vhtm^nn,  of  i^>^^Ss  oni  of  :h«-  l.>rcx*st  or.!:-;rists  of  the  F.:i5:  .'vhiloT.  :s  crv'Atly  ir-Une^e*!  in 
th^  «^u«^>t\o\>  o*/  :V.«^  x^rvv;r..:;\  -.'v  of  .»  wt  r.-s;;er«isl  h.^'t^m.  n.iriiij:  :ht  l^nst  v,?  >-.  .>  'T.  hr-  :.,»>  vrvr-in-d 
moi\Mh.-*:\  lV  h»vt,-*r*^^  ;*\  :V.;s>>;«\.  ^■.;:  a:  ihi  v.iv.eof  ;l;o  >>r::t^:">  v;x.:  :ht  r\<v/.:   ":-.i-r*^h>t:Il  d::i%Tf:i:. 
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acquisition  of  leaseholds,  has  prevented  monopoly.  It  appears  to  be  evident  to  the 
authorities,  however,  that  cultivation  carried  on  generally  on  a  small  scale  would 
not  be  as  productive  either  to  proprietor,  eni])l()ye,  or  state  as  the  present  system. 
Competition  in  price  with  foreign  oysters  is,  it  is  claimed,  the  safety  valve  of  the  Dutch 
system  of  oyster-culture.  It  is  instructive,  however,  to  tind  that  foreign  seed  oysters 
can  not  be  imported  into  the  East  Schelde  (although  they  may  be  in  immediately 
neighboring  waters).  The  reason  is  a  commercial  one,  albeit  the  cjilturists  maintain 
that  they  are  struggling  to  prev^ent  the  importation  of  oyster  enemies.  The  outcome 
of  the  discussion  during  the  past  year  between  Prof,  lloek  and  Mr.  van  Nisse*  will, 
it  is  expected,  be  the  importation  of  French  seed  oysters,  whose  cheapness  can  not 
fail  to  have  an  eftect  in  decreasing  local  production,  extending  elevagCj  and  reducing 
the  market  price  of  the  Zeeland  oyster. 

(2)  As  to  the  leasing  of  state  oyster  lands  and  oyster  legislation :  Holland  has  no 
laws  governing  the  oyst^u*  industry;  that  is,  in  the  sense  of  general  laws.  Thus,  for 
example,  there  is  no  season  when  oysters  must  not  bc^  dredged  or  marketc»d.  This  no 
doubt  is  the  conse<iuence  of  leasing  out  the  oyster  land  and  of  tln^  absence  of  public 
grounds  from  which  the  oysters  maybe  dredged.  The  oyster  laws  thus  disappearing, 
their  purpose  is,  however,  retained,  but  in  a  more  personal  manner.  The  state  be- 
comes a  landlord,  whose  lease  is  law  to  the  tenant.  The  board  of  fisheries  determine 
what  each  lease  shall  be,  its  duration  and  conditions,  and  sell  it  by  auction  to  the 
highest  bidder,  claiming  thereby  to  adjust  with  greater  nicety  the  requirements  of 
stilts*  regulation  to  natural  local  conditions.  A  law  suited  for  one  cultural  locality,  it 
is  claimed,  is  severe  for  another;  even  a  part  of  a  locality  is  not  to  be  governed  by  the 
restrictions  ai)i)licable  to  cultural  needs  in  shallower  or  deeper  water.  The  terms  of 
leasehold  are  studied,  as  may  well  be  done  in  so  small  a  district,  by  the  inspector 
of  fisheries,  whose  report  suggests  needful  changes  or  alterations.  Land  hired  for 
oyster-culture,  it  is  argued,  is  like  that  hired  for  farming.  If  a  person  secures  a  good 
lease,  and  is  depriving  a  good  profit  from  it,  he  must  be  willing  to  bid  in  its  leasehold, 
but  at  the  same  time  his  neighbors  have  an  equal  right  to  compete  for  it.  Thus  it  is 
best  for  both  tenants  and  landlord,  the  state  as  the  landlord  deriving,  no  doubt,  an 
immediate  benefit  from  this  course  of  policy. 

All  lands  suitable  for  oyster-culture  may  be  leased,  their  value  naturally  depend- 
ing on  their  situation,  suitability  for  collecting  and  for  elevagc^  the  length  of  time 
under  water,  and  the  chara<rter  of  bottom.  In  favored  localities  t\\v>  tracts  grow 
smaller  as  competition  for  their  leasehold  increases.  Polders  (waste  land  behind 
dikes)  may  be  converted  into  oyster  parks  and  become  profitable  to  the  stak^  as  well 
as  to  individuals  when  rented  under  the  same  con<liti()ns  as  the  outside  proj)erty.  The 
lease  between  landlord  and  tenant  represents  the  cod(*  of  the  oyster  industry. 

Each  year  the  sale  of  parcels  of  land  is  advertised.  A  catalogue  prepared  by  the 
inspector  of  fisheries,  Mr.  C.  J.  Bottemanne,  announces  the  plots  to  be  leased,  the 
terms  of  the  contracts,  and  the  time  and  [ihwe,  of  the  sale.  Tin*  conditi(ms  under 
which  the  present  leasehold  is  given  may  thus  be  briefly  stated,  translated  from  the 
Voorwaarden  van  Verpa<*hting  van  Vischplaatsen  Schelpdieren- Visscherijen  en  Weer- 
visscherijen,  Ooster-Schelde  (Tholen,  18!U).     The  auction  takes  plac^  in  a  notary's 


*  Verlag  van  den  Staat  der  Nod.  ZeoviiMcherijeu,  1891,  pp.  83, 84. 


0/f$f^,tu  y^^'/^u  '/>  /i-y/v*  >  •  »*^'.  J I  4m1  » '/  >^'i:.  -^v*-;.:;/  ;.<»:•  fri-  :••  '?>*-  ••'.'^•i r-.fcra  c^y. 
'1/^^-  'iJif*:  '/^  U'^''4U'tJ\  .'  V/  •■.^  r. -;;;,*'*•  r.f\'\*^,  :^.zx^^i.<  :.-*  >.*:  V  >-»*-LVr-»i  f-ic  a 
rfvtt^il  ;«//  <f.  ,*  //.;»*'/;  V/  •fj^-  ;,>'iT  ;/J//*  *•»  •.^.  \rk'^  fir*.     Tn^r*^  '•■•!/ :«r*-»-i:j::>I*:  ;**  kaa?*^- 

j/M,  ii*i  •>/  fr/^  ^f.  Mi'-'-  ;/»f  n\»  A  j\  r*'-^A*L  A  «i«'J^#-it  of  .*#  |p*rr  r»-fjT  «>f  tb<:  yearly  r^-nUil 
wi'iJ!*  >/<'  uhyh'  itt  lUt-  iftin'A'  n\  liif,  M'*'t^.u%ty  n\  xh*-  \M9Aii\  -it"  li-^ii^'rie^  wirhiu  fi;chi  ilays 
tttfUt  tSitU*  ot  *iHU*..  />o/l  A  lt9ttu^%\  'Af  iti^'ij  J«'*i*^  of  rh«-  ji^ir*-**!*  ;ij.iy  tiirr»-  inr  uiitaiiie<l  ac 
;i  ^l.th'^t  U'*'  tot  *''p\fjfiuu,,  'ii-At\y  H'Ii!;>J  for  ^»yM«-r  iilot-*  iiiu-r  b»-  paid  by  thf  1st 
/;f  Vf;iM^h.  \u  iu'^u'j'jtrii''t*r^  ti$  ^nt\t'ytu'ji  fli«-  isovuruiithut — /. ',.  Ij-Kinl  of  tisLeries — 
j<  ^f//f  Of  \H'.  Im'J'1  r«r<4)^#h'iibt<'«  'Om'  \t"*.^^4'4'^  how^'V^T.  riiu-t  kiiovi'  his  ri«»uii claries.  He 
I»;m  mo  ni/lit  t//  fiiAkt',  n^'  ni'  \.iiu\  fli;ir.  i'\\*x^  or  inav  «'xisr.  U'twirtru  lx>anihiry  lines. 
N'o  M'''ln''''«i  JM  U9  \fi'  obr;iirM'<l  fof  il;ifria^<'«  to  K'a*^^!  j)ro|ierty*  riecasioued  by  ua\'i- 
U,ii\\itu  01  oil  iU'A'UMul  n\  Ut%U\ti%\  v/s%\iiM','*>.  fliriri't  or  \\\i\m:vX^  rroii>e<|U<'lit  Ufiou  changes 
iu\u\t'  \u  \fnyftuuu*\iUi\  ilniifia^i^  of  land.  Vvit\H:v\y  can  not  In'  divided  or  sableased 
wH  honl.  wi  it.M^n  f^inniMit  of  the  hoiird  of  tinhcricH.  Lessees  are  rc>|N>nsib1e  for  damages 
in  \\u*\t  HHi^hborn  a-1  well  as  to  Mic  state,  hnt  the  Htiitt*  do«;s  not  iHH'ome  responsible 
lor  I  lie.  ilania^en  of  a  lesHcc,  Tln'  nnnibcrin^^  of  the  iHiiindary  stakes  is  intrusted  to 
MiniinlM,  Willi  a  line  of  \iU  lloriiiM  (^1 1;  in  case  of  ne;;hM:t;  wIh'Ji  deranged  on  account 
of  nliirniM  Miey  iimhI  be  promptly  replaeed.  In  the  nieanwhih*,  however,  trespass  is 
pnnlMlnible  by  a  One  of  THI  llorjn^  Onltnrisis  whose  territ^irics  do  not  touch  the  bank 
Inive  ill/  low  Mile  Mie  rltflit'  of  way  between  their  neighbors'  gronn<l8.  The  shortest 
Wiiy  hiHMch  uronnd  Im  atone  perniitUMl  nnder  penalty  of  trespass,  and  in  this  regard,  as 
In  all  «it'het'M,  Mie  loHHce  iMM'oiiies  responsible  for  the  doings  of  his  employes.  The  cul- 
line  ol'  innNNnls  Is  forbiilden  on  property  rentcMl  for  tluvcultiire  of  oysters,  punishable 
by  a  lln««  of  IIIO  llorlns.  The  nniMsels,  if  not  at  once  removed  by  the  lessee,  maybe 
reiiHiviMl  by  stale  authority  at  the  expense  of  the  offender.  Foreign  oysters  are  not 
to  be  inlrodneed  (In  the  lOast  Hehelde  only).  Those,  Iniwever,  dreilged  north  of  aline 
d^tM^n  between  t>ovt«r  and  Dunkirk  maybe  planted,  if  with  stilted  consent  of  the  board 
ol  llMherteM.  iMeiluInu;  iil  night  (one  hour  after  sunset  to  (me  h<mr  before  sunrise)  is 
pnnhdiuble  Willi  a  line  of  lOtl  llorins.  hriMlging  Vessels  shall  be  numbered  at  the  bow 
immI  on  the  Nail  in  eharaeters  of  a  stated  si/.e.  Water  courses  must  not  be  interfered 
\>llh,  Any  tibHtrntMltms  tif  this  character  nnist  la*  removed  within  twenty-four  hours 
aller  imtllhMition  by  Ihe  board  <»f  llshories,  or  shall  l>e  ivmovcd  by  the  state  at  the 
imihI  ol  (he  h^NCis  The  lessee  is  res|Mmsible  for  the  amount  of  his  lease;  if  liis  hold- 
In^  whim  sold  dta^  imt  fkirnish  this  amount,  he  is  U\  nmke  giHKl  the  difiei^nce.  All 
ri^hlM  In  oyster  cultural  property  are  iw  Ih^  in  every  way  sulHuxlinate  to  those  of  the 
atlmluUlrathui  of  thktv't  ami  waterways.  OitViMvut  panels  of  laud  are  to  be  given 
leamm  of  din\Mviit  tluiatiou,  Au  annual  letu^o  \\\  option  of  tenant  may,  in  stated  plots, 
be  (wteo  renewed. 

'  \  H^uuUUiou  \\\M  tu^\o  ^(.ito\l  c^"^^^  ^^h'4«  (ti<il  Cd«^  usihI  ."lit  ooneotors  slian  not  xvmain  iu  the  navi- 
m^Mo  >\rttov«  Ut*^v  th«u  lKvvmW\  Ix 
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OYSTER-CULTURE  IN  BELGIUM. 

The  oysters  of  Ostend  have  long  biuMi  especially  est^^enied  for  their  flavor.  Parks, 
or,  more  accurately,  claires,  reservoirs  for  oyster  fattening,  have  been  in  use  over  a 
century.  The  location  of  Ostend  has  not  favored  the  formation  of  natural  banks,  and 
the  few  that  existed  were  earlv  dredired  (uit  and  destroyed.  Efforts  that  have  occa- 
sionally  been  made  to  replenish  them  have  been  fruitless  in  every  case.  Without  banks 
no  governnu'ntal  restrictions  have  been  laid  upon  drcnlging,  and  production  can  not 
be  attempted.  The  Belgian  coast  seems  in  (»very  way  unsuited  for  planting  purposes, 
and  the  river  basins  and  open  canals  are  so  Hable  to  nuul  accumulations  that  their  use 
would  be  impracticable,  no  matt(»r  how  favorable  the  character  of  their  ticbil  waters 
might  be  i'ov  purposes  of  culture.  The  region,  in  fact,  is  in  many  n^ganls  comi)ar- 
able  to  that  of  Manmnes.  There  is  a  h)w-lying  country,  a  sluggish  river,  the  Yvres, 
and  a  series  of  branching  canals  which  freshen  the  ti<bil  water  and  appear  to  be  sur- 
prisingly rich  in  oyster-food  organisms.  It  is  not  unnatural  that  rlairc  culture  should 
have  been  here  introduced,  and  that  these  ponds  should  have  Imhmi  dug  on  either 
side  of  the  main  canals  where  the  character  of  the  tidal  water  had  been  found  most 
favorable. 

Belgian  oyster-culture  is  accordingly  to  be  reviewed  in  its  single  aspect,  that  of 
conditionhuj.  Ostend  stands  as  one  of  the  most  im])ortant  oyster  depots  of  Europe, 
derives  its  oysters  from  neighboring  countries,  and  after  a  few  weeks  or  months  is 
enabled  to  distribute  them  as  Ostend  oysters  to  England,  Germany,  and  France. 
The  industry  appears  to  have  grown  up  naturally  and  quietly,  almost,  in  fact,  before 
the  government  was  aware  of  its  importance,  and  perhaps  mainly  on  this  account  the 
culturists  are  allowed  to  continue  their  operations  alnu)st  entirely  without  state 
restrictions.  Concessions  for  cultural  purposes  are  rarely,  if  evei ,  obtained,  the  lands 
occupied  by  the  dozen  or  more  establishments  dotted  along  on  both  sides  of  the 
Ostend  canals  being,  with  scarcely  an  exception,  the  property  of  the  culturists  or  of 
their  individual  landlords.  These  establishments  are  regarded  sim])Iy  as  private 
storehouses,  whose  supply  of  water  from  the  canals  is  allowed  to  be  taken  by  an 
apparently  ta<!it  i)ermissi(m  of  the  authorities. 

The  cultural  juoccsses  of  Ostend  vary  but  little*  in  the  diffcM'cnt  establishments 
and  are  easily  understood.  As  a  convenient  ty])c,  that  of  Messrs.  Stichert  c^  Stracke 
may  be  taken.  This  is  <'ourteously  open  to  the  inspection  of  visitors  to  Ostend  and 
is  admirably  managed.  It  borders  the  canal  at  the  side  of  the*  highway  to  Bruges, 
and  is  but  a  few  minutes'  walk  from  the  city.  A  chdrc  basin  about  a  hectare  in 
extent  has  been  dug  out  (PI.  lxxxv.  Fig.  1 ),  which  takes  directly  from  and  empties 
its  waters  into  a  main  canal  (IM.  Lxxxiv.  Fig.  2).  The  basin  may.  at  high  tide, admit 
the  fresh  su])ply  to  a  depth  of  about  7  feet;  its  bottou)  is  level,  of  compact  clayey  mud, 
with  masonry,  however,  near  the  margins:  and  its  sides,  as  will  be  seen  from  the  figure 
(PI.  lxxxv,  Fig.  2),  are  carefully  turfed.  This  is  the  main  or  reservoir  basin;  it 
receives  the  turbid  water  of  the  canal,  allows  the  sediment  to  be  deposited,  and  serves, 
dcmbtless,  in  generating  oystir  food.  This  reservoir  may  readily  be  emptied,  <lried, 
and  cleaned  whenever  the  de]>osit  of  mud  becomes  inconvenient.  A  corner  of  this 
main  pond,  as  represented  in  the  figure,  has  been  inclosed  by  masonry  walls,  and  it  is 
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only  this  portion  that  is  destined  for  the  oysters.  It  is  entirely  of  concrete,  its  waters 
di'awn  from  the  reservoir  pond  being  now  regarded  as  free  of  sediment  and  rich  in 
food  organisms.  The  density  of  the  water  (July  19)  remained  constant  in  the  canal 
and  ponds  at  1.023  (61^  F.),  a  uniformity  of  saltness  which  is  no  doubt  in  part  dependent 
upon  the  locks  which  occur  seaward,  and  the  tide  water  is  perhaps  proportional  in 
incoming  volume  to  the  brackish  water  entering  landward. 

It  is  certain  that  the  conditions  of  water  in  the  reservoir  are  extremely  favorable, 
and  that  the  food  therein  provided  is  sufficient  to  feed  a  half  million  of  oysters  thickly 
stacked,  a  remarkable  number  for  an  area  so  restricted.  Processes  like  those  of 
Marennes,  intended  to  richen  the  supply  of  oyster  food  in  the  reservoir,  do  not  appear 
to  be  employed.  The  water,  naturally  rich  in  suspended  organisms  and  their  food 
stuff,  is  perhaps  bettered  in  its  conditions  for  oyster  feeding  by  remaining  a  day  or 
two  standing,  and  is  made  use  of  before  becoming  deaerated.  The  claircs  of  Marennes, 
on  the  other  hand,  renew  the  water  but  seldom  (fortnightly),  secure  aeration  by  main- 
taining only  a  slight  depth  of  water  (10  inches),  dry  out  the  bottom  regularly,  and 
are  even  spaded  up  to  richen  the  food  stuff  of  the  organisms  which  are  to  fatten  and 
color  the  oysters. 

The  Ostend  principle  of  frequently  changing  the  water  in  the  reservoir  renders 
it  unnecessary  to  spade  up  or  specially  arrange  the  claire  bottom,  and  at  the  same 
time  does  not  tend  to  green  the  fattening  oysters.  The  low  claires  at  Marennes, 
where  the  water  is  often  renewed,  produce  white  oysters,  while  the  high  claires,  it  will 
be  remembered,  develop  the  green  moss,  Amphipleura  (yavicula)  fmiformis  ostr carta 
Grun.,  in  quantity.  Frequent  changing  of  the  water  tends,  moreover,  to  lower  the 
mortality  in  claire  culture. 

At  Ostend  oysters  are  received  continually  from  England,  France,  or  Holland, 
and  are  at  once  placed  in  the  concreted  compartments.  They  are  banked  several  tiers 
thick,  and  are  often  arranged  in  a  series  of  parallel  alleyways  formed  by  low  board  par- 
titions. Their  time  of  arrival  is  registered,  and  a  month  is  usually  allowed  them  to 
acquire  the  taste  and  appearance  of  Ostend  oysters.  The  only  process  to  which  they 
are  subjected  is  that  of  cleaning  and  rearrangement.  This  is  performed  by  the  attend- 
ant before  renewing  the  water  supply,  by  shoveling  them  roughly  to  and  fro  in  the 
different  alleyways  as  the  water  is  passing  out.  The  roughness  in  this  process  may, 
from  attrition,  not  improbably  account  for  the  smoothness  of  shell  which  forms  one  of 
the  characters  of  the  Ostend  oyster.  This  local  character,  observes  Leroux,*  is 
also  attained  by  a  regular  course  of  shaking  the  oysters  in  bags;  it  is  suspiciously 
claimed  by  the  rival  culturists  of  Zeeland  that  a  stamping  machine  is  in  use  to  break 
the  Iringing  edges  and  favor  the  production  of  a  smoothly  rounded  shell' margin. 
Higher  water  temperature  marks  a  slight  nioditication  in  the  management  of  the  basins. 
.Oysters  that  are  to  remain  during  the  summer  are  disposed  not  so  thickly  in  the 
cemented  compartments,  are  more  fre(iuently  shifted  about,  and  are  given  fresh  water 
from  the  reservoir  as  often  as  twice  a  day. 

The  importance  of  Ostend  is  understood  when  wo  consider  the  constant  stream  of 
oysters  that  passes  through  the  dozen  or  more  establishments  during  three-quarters 
of  the  year;  and  a  calculjition  might,  in  a  general  way,  be  based  upon  the  storage 


'Traitc  pratiquo  d'  Ostreiculture,  Nautes,  18S1,  ]).  30. 


EUROPEAN   METHODS    OF    OYSTEK-CULTURE.  391 

capiicity  of  a  single  park,  such  as  the  oue  described,  wliich  is,  at  the  greatest,  about 
a  half  million  oysters  ])er  month. 

The  grades  of  oyst(irs  furnished  by  an  Ostc^nd  firm  are  in  order  of  value  about  as 
follows:  (1)  Native  Whitstable;  (2)  native  Gok'liestiT;  (3)  Burnam  native  *' nut" oys- 
t(*rs;  (4)  Victoria  nativ(^s,  a  French  oyster  transplanted  in  the  Thames  estuary  (these 
grades  are  said  to  stand  two  weeks'  transportation  and  storage);  (o)  Frencdi  oysters 
(from  Brittany  mainly),  said  to  bear  a  week's  storage;  (0)  the  Dutch  oyster  (Zeeland), 
placed  as  the  h)W(^st  grade,  perhai)s  for  commercial  reas(ms. 

In  the  neighborhood  of  Ostend  the  Belgium  coast  furnishes  two  more  localities 
for  oyster  cimditioning,  one  at  an  east<'rn  coast  suburb,  I>lankenberghe,  the  other  to  the 
westward  at  Xieuport.  The  establishmentof  Dr.  Anselme  vcr  Xicuwe  at  Blankenberghe 
(PI.  LXXXVI,  Fig.  1),  difters  somewhat  from  those  of  Ostend,  and  shouhl  be  briefly 
noticed.  It  is  near  the  Blankenberghe  sea  dik(%  and  draws  its  wat<M'  from  a  canal 
near  its  outlet  into  the  sea.  This  (tanal  as  it  backs  up  its  waters  before  they  are  Jillowed 
to  escape,  forms  a  kind  of  vlnire  reservoir,  slightly  brackish,*  where  the  silt  is  depos- 
ited before  the  water  is  drawn  by  th(*  culturist  into  his  fattening  ^^^i^"^"  <>r  smiall 
cemented  basins,  (latins  lifted  by  a  cog  windlass  enable  the  water  to  betaken  in  daily 
or  to  escape.  The  cemented  pits  ai(»  separated  by  masonry  walls  into  four  side-by-»ide 
C(unpartments,  ea(!h  about  .'30  by  20  feet,  and  may  be  separately  emptied  or  tilled.  In 
each  compartment  are  h)w  longitudinal  i)artitions  of  boards,  b(»tween  which  the  oysters 
are  thickly  stowed,  and  Jire  daily  shoveled  to  and  fro  as  at  Ostend.  A  depth  of  about 
8  feet  of  water  is  normally  maintained.  The  oysters  become  in  (condition  in  about 
three  to  four  weeks. 

At  Nieuport  the  establishment  of  Meinesz  &>  Co.  (PI.  lxxxvi,  Fig.  2)  presents  a 
number  of  modifications  of  the  usual  Belgian  processes.  Cultivation  proper,*,  e.,  the 
raising  of  nmrketable  oyst<»rs  from  imported  seed  (from  Brittany)  is  here  carried  on. 
The  principle  is  that  of  Ostend.  but  is  favored  at  Nieuport  by  making  usci  of  an  old 
fortification  whose  U-slia[)ed  moat  forms  a  large  reservoir  pond.  The  two  cultural 
ponds  lie  end  to  end  between  the  arms  of  the  U.  It  will  thus  be  seen  that  the  water, 
which  may  be  admitted  from  the  canal  emptying  into  the  harbor,  may  first  be  passed 
into  the  (Mid  of  the  reservoir  pond,  and  in  esca])ing  may  be  made  to  form  the  circuit 
flowing  out  through  the  <'ultural  ponds  at  its  original  point  of  entrance.  The  reser- 
voir ponds,  although  shallow,  appeal"  to  cnntain  stneral  tim(»s  the  water  volume  of  the 
cultuial  pond.  The*  water  density  of  the  latter  slightly  freshcMied  fnmi  the  canal  and 
harluu*,  ])erhai)S  also  by  surface  drainagt\  was  at  the  time  of  the  writer's  visit  1.021 
to  1.022,  at  .")0  '  F.  As  at  Ostend,  the  reservoir  is  daily  filled  and  at  low  tide  on 
the  following  day,  when  the  water  has  become  nearly  siltless  and  richer  ])erhaps  in 
food  organisms,  the  contents  of  the  reservoir  will  be  allowed  to  flow  into  the  cultural 
ponds. 

All  ponds  api)(»ar  to  be  channelled  along  the  median  (lia?!ieter  (where  sediment 
iw'cumulations  may  l)e  readily  removed),  and  a  normal  water  de[)th  hen*  of  about  6 
feet  diicreases  gradually  to  the  margins.  The  reservoir  ponds  are  earth -bottomed;  the 
cultural  ponds  are  mainly  of  concrete.  The  richness  of  the  organism  element  of  the 
reservoir  water  is,  as  at  Ostend,  attested  by  the  remarkable  numbers  of  oysters  which 
are  here  cultivated.     ICach  cultural  j)ond  m(»asures  20  by  200  yards,  and,  as  the  illus- 

"Water  iu  tht*  pits  was  1.022  at  00^  F.,  July  29,  1892. 
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tration  shows,  is  filled  with  wire  gauzti  cases  (l^  feet  0  inches  by  3  feet  6  inches  by  2 
feet  0  inches),  in  transverse  rows  of  sixteen.  Each  case  contjiins  no  less  than  three 
or  four  trays  of  300  to  400  oysters  each.  The  cultural  processes  appear  to  be  simple, 
consisting  merely  in  rinsing  sediment  fnjm  the  trays  and  allowing  the  muddy  water 
then  to  be  flooded  out.  The  loss  of  young  oysters  during  the  first  year  is  said  to  be 
considerable,  amounting  to  almost  2.">  per  ctent,  a  mortality  for  which  no  doubt  the 
settling  of  a  heavy  sediment  is  partly  responsible. 

Belgium,  in  summary,  represents  the  oyster  industry  in  but  little  more  than  a 
single  stiige — that  of  conditioning  or  fattening.  Production  is  not  attempted,  there 
are  no  natural  oyster  banks,  and  the  sediment-bearing  character  of  the  water  would, 
it  seems  probable,  be  greatly  adverse  to  this  branch  of  culture.  The  natural  richness 
of  the  feeding  conditions  of  the  Ostend  wat-ers  is  due,  it  appears  to  the  writer,  to  a 
favorable  density  of  the  water  (about  1.022  to  1.023),  together  with  the  remarkable  rich- 
ness of  the  incurrent  canal  water  in  the  food  stuff  upon  which  the  oysti>r  food  organisms 
multiply  rapidly.  This,  attested  by  the  remarkable  number  of  oysters  that  are  quickly 
c(mditi(med  in  a  given  water  volume,  has  (1)  allowed  Ostend  to  become  a  dei>ot  and 
center  of  supjdy  of  almost  every  grade  of  foreign  oysters,  and  (2)  permitted  the  condi- 
tioning to  be  carried  on  within  a  small  area.  Private  proi>erty,  therefore,  has  come 
into  use  instead  of  state  concessions,  and  brings  with  it  rights  of  permanence  and 
freedom  from  conditions. 

Independence  in  the  management  of  each  establishment  seems  to  have  been  under 
the  local  conditions  naturally  developed  and  very  successful.  The  governmental 
action  in  whatever  has  been  done,  has,  accordingly,  aimed  merely  to  favor,  as  far 
as  possible,  the  making  of  private  proi)erty  valuable  for  culture.  The  new  canal, 
projected  by  the  authorities,*  will  thus  direcjtly  benefit  the  adjoining  properties  and 
will,  thereafter,  from  the  economic  side,  become  of  state  importance. 

*  Bull.  Moiis.  de  1'  as.  com.,  mar.,  iud.,  et  agr.  d'Ostende,  Apr.,  1892,  p.  206. 
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THE  OYSTER  INDUSTRY  IN  ENGLAND. 

The  following  (lisciissioii  is  iutoiuled  to  siiiumiiriz(»  tlio  chief  features  of  English 
oyster-culture,  and  to  show  its  present  position  from  the  standpoints  of  dredger, 
culturist,  and  government.  The  subject  may  conveniently  be  examined  under  three 
general  headings:  (1)  the  natural  supply  of  oysters,  (2)  the  granting  of  foreshore 
for  purposes  of  culture,  and  (3)  the  cultural  processes. 

THE   NATURAL    SUPPLY   OF   OYSTERS. 

The  natural  supply  of  oysters  in  (xreat  Britain  has  been  among  the  richest  of 
Europe,  and  the  quality  as  well  as  the  (piantity  of  the  English  oysters  appear  to  have 
been  noteworthy  from  the  earliest  times,  as  their  merits  are  often  recorded  enthusias- 
tically by  Roman  authors.* 

There  have  been  points  in  all  of  the  many  estuaries  indenting  the  British  islands 
where  favorable  conditions  have  ])roduced  natural  oyster  beds,  whicli  have;  become 
exhausted  only  within  very  recent  years.  In  some  lo('alities  the  extreme  saltness  of 
water  has  not  been  favorabh*  to  rapid  produ(5tion,  and  th(\se  older  and  more  slowly 
growing  banks  have  been  the  first  to  succumb  to  overdredging. 

Estuaries,  on  the  other  hand,  whose  entire  water  volume  has  been  tempered  with 
a  steady  proportion  of  fresh  water  appear  to  represent  the  oystt^r's  natural  breeding- 
grounds,  and  have  retained  their  fertile  charjicU^r  to  a  remarkable  degree,  even  after 
the  beds  of  spawning  oysters  have  been  well-nigh  destroyed.  Of  this  no  better 
instance  can  be*  furnished  than  of  the  broad  wedg(»  shaped  indentation  that  forms  the 
estuary  of  the  Thames.  This,  although  the  most  thoroughly-tished  oyster-ground  of 
England,  and  at  the  same  time  the  nearest  to  the  London  market,  has  nevertheless  held 
its  reimtati(m,  even  to  the  present  day,  as  a  natural  '*s[)atting"  ground.  It  is  note- 
worthy that  on  all  sides  there  are  in  this  r(»gion  incurrent  fresh-water  streams  which 
tend  to  keep  the  density  of  the  entin*  volume  of  water  slightly  reduccnl.  At  the  head 
of  the  estuary  is  the  entrance  of  the  Thames,  whos(^  channel  passes  down  thi^  axis  of 
the  wedge  and  separates  naturally  the  shallow  waters  of  Essex  i'nnn  those  of  Kent. 
On  the  south  side  of  the  channel  are  the  Kentisli  flats,  probably  the  richest  and  most 
famous  of  known  grounds  for  oyster  fattening.  These  begin  at  Ilavesham,  under  the 
lee  of  the  isle  of  Shep[)ey,  fringe  the  southern  shore  with  an  oyster-bearing  /one  of  2 
or  3  miles  in  width,  and  extend  seaward  almost  to  Margate.  Tliere  are  here  included 
about  M)  square  miles  of  cultural  ground,  upon  which  the  depth  of  water  at  h)w  tide 
varies  from  1  to  2  fathoms.  The  bottom,  as  a  rule,  is  hard,  compact,  clayey,  and  little 
apt  to  shift,  and  by  continual  processes  of  dredging  and  reshelling  has  been  made 
smooth  and  clean.  Midway  between  Shep[)ey  and  the  sands  of  Margate  is  Whit- 
stable,  which  overlooks  the  best  portion  of  the  Kentish  fiats.  The  water  density  here 
was  (August  1(),  1892)  l.OlM  at  (U'^  P.,  and  appeared  to  be  renrarkably  uniform  at  both 
tides  from  the  shore  to  the  channel. 


*  C-f.  Dr.  Pliilpotfi  *'  Oysters,  and  all  about  them,''  Kichanlsoii,  London,  ISIK),  ]>.  4  ct  seq.     Hoek, 
Kapport  8ur  les  recherches  concernaut  I'hultre  et  I'ostr^iculture,  BriU,  Leyde,  1883-84,  iutrod. 
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As  a  fattening  ground  for  oysters  this  locality  i«  regarded  as  not  a  little  depend- 
ent ui>on  the  outcrops  of  the  Shcpp<*y  clays,  as  these  may  naturally  be  regarded  as 
furnishing  the  pabulum  for  the  rapid  development  of  the  minute  x)lant  organisms  which 
become  the  food  of  the  oyster. 

The  northern  or  Essex  side  of  the  Thames  estuary  receives  a  series  of  small  incur- 
rent  rivers  and  is,  therefore,  in  its  shallower  portions  slightly  fresher  than  the  waters 
of  Kent.  Production  of  seed  oysters  appears  to  be  most  successful  in  and  near  the 
mouths  of  these  rivers,  where,  other  things  being  equal,  the  density  is  lower  (t.  c, 
about  1.022  to  1.023).*  This  oyster  region  is  famous  at  three  ports — the  river  Crouch 
neai*  Burnham,  the  Bhick water,  and  the  Colne  near  Brightlingsea  (Colchester);  notes 
upon  the  cultural  measures  at  these  localities  will  subsecpiently  be  giyen. 

The  natural  oyster-grounds  have  not  escaped  the  fate  of  those  of  neighboring 
countries  during  the  period  of  their  public  dredging.  The  region  of  the  Thames, 
notwithstanding  its  fertility,  could  not  endure  the  increasing  strain  upon  its  resources, 
caused  by  the  demand  of  the  neighboring  London  market.  The  eftects  appear  to  have 
been  felt  first  at  Whitstable,  as  the  district  whose  oysters  were  most  sought  for, 
and  not  unnaturally  caused  this  center  to  become  the  depot  of  the  producing  region 
of  the  Thames,  draining  its  supplies  for  growing  and  fattening  from  the  Colne  (1866),t 
the  Blackwater,  and  the  Crouch.  Here  too  the  eftect  of  overfishing'  soon  became 
evident;  the  natural  oyster-grounds  were  exhaustively  dredged  and  the  quantity  of 
seed  oysters  became  less  and  less.  All  British  estuaries  were  now,  one  by  one, 
laid  under  contribution  by  the  increased  demand,  until  at  length  their  natural 
resources  became  overtiixed.  The  demand  had  then  to  turn  to  the  continent  for  its 
principal  supply  of  seed  oysters,  which  had  there  come  to  be  produced  cheaply  by 
artificial  means. 

As  the  natural  beds  have  at  all  points  been  depleted,  so  have  the  chances  of  a 
heavy  natural  spat  j:  appeared  to  grow  less  and  less;  popularly  this  dearth  of  spat  is 
generally  attributed  not  more  to  overdi^edging  than  to  the  lack  of  favorable  or  "spat- 
ting" seasons  (i.  e.,  warm  summers  with  absence  of  storms  or  winds),  and  the  excep- 
tional years  of  1858,  1859,  1866,  and  1881  are  looked  upon  as  direct  proofs  of  climatic 
influence.  The  reappearance  of  "  spatting  "  years  is  generally  looked  upon  as  posi- 
tive, although  irregular  in  occurrence  to  a  noteworthy  degree,  in  general,  however, 
to  take  place  '•  three  times  diu*ing  a  lifetime."  This  firm  belief  in  the  natural  and 
unfailing  proiluctiveness  of  the  oyster-grounds  has  only  been  equaled  by  the  dredger's 
steadfast  view,  which  gives  him  birthright  from  the  days  of  Magna  Charta,  to  fish  as 
often  as  i>ossible  upon  the  public  oyster  banks,  and  to  resent  as  a  personal  injury 
all  authority  to  reserve  lands  for  the  purpose  of  benefiting  everj'boily.      It  may,  of 


*  These  densities  ciirrespond  verj-  clo8«»ly  to  those  of  Auray  and  Arcaohon.  the  regions  of  prodac- 
tion  in  France,  and  are  simihir  to  thiv^e  of  prinlnction  at  Tarente  (p.  :V>9).  The  sp.  gr.  at  Bumham 
(AngU8t  15)  did  not  excetul  l.02i  at  (>l-  F..  at  Bri^jhtlinj^sea  1.1^23  to  1.02.%  at  65  (^Angust  16).  The 
writer  was  told  by  Mr.  Newman  of  Colchester  that  the  Colne  waters  during  the  early  spring  months 
are  perceptibly  freshened. 

t  Philpots*  '*  Oysters,  and  ail  about  them.**  London,  18i>2.  p.  :<6l».  The  price  of  Colchester  seetl  is 
here  recorded  as  $1.5(1  pt»r  "  tub  '*  (21)  gallons^  in  18551.  and  a1»out  $2  in  1885.  The  ]irice  at  present  is 
a'i»out  $10  per  bushel. 

1  This  view  appears  to  l»c,  with  limitation,  that  of  l*rt»f.  Huxle\.  Cf.  Eng.  111.  Mag..  Nov..  1882, 
article  on  Oysters  and  the  Oyster  (Question. 
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course,  be  possible  that  the  uext  season,  through  favorable  conditions,  will  prove  a 
''spattin<^^"  one,  although  it  must  be  admitted  that  the  chances  are  decidedly 
adverse. 

When  exceptionally  favorable  seasons  can  not  be  depended  upon,  the  means  for 
securing  spat  suggested  by  continental  experience  havi^  been  to  maintain  rigidly  a 
permanent  stock  of  natural  s[)awning  oysters.  Following  this  course  of  regenera- 
tion, the  spawning-grounds  of  Auray  and  Arcachon  have  developed  surprising  reg- 
ularity in  spatting  seasons,  a  result  which  could  hardly  have  followed  had  the  natural 
supplies  been  exhausted  and  had  the  culturist  waited  for  the  advent  of  favorable 
years.*    ((^f.  p.  404.) 

To  obtain  seed  oysters  in  the  Thames  estuary  by  artificial  i)i'ocesses  has  been 
aimed  at  by  many  culturists;  and  the  high  ])rice  of  native  seed  has  ever  been  a  great 
incentive.  All  experiments,  however,  have  proven  unsuc<essful.  Tih^s  placed  in 
continental  methods  on  the  Whitstable  flats  were  shown  to  be  scarcely  more  fruitfiil 
than  a  bottom  of  shells  or  grav(4,  a  result  not  unaccounted  for  \v\wn  we  consider  the 
normal  absence  of  natural  spawning  beds  in  the  neighborhood  and  the  comparative 
barrenness  of  neighboring  oysters  when  constantly  cultivated.!  The  process  in  use  in 
nearly  all  the  English  localities  is  accordingly  little  more  than  the  shelling  of  the 
ground  during  the  spring,  in  the  manner  usual  in  Long  Lsland  waters  of  the  United 
States.  As  will  be  seen  in  the  discussion  of  the  industrial  processes,  this  operation 
pays  for  itself  by  adding  to  the  cultural  capacity  of  the  ground,  even  granting  that 
no  seed  oysters  are  obtained.  In  the  event  of  a  favorable  season,  the  shell  collection 
is  as  apt  to  be  "  smothered"  with  spat,  as  would  be  the  more  costly  kinds.  Thrift  in 
this  matter  can  not,  however,  be  regarded  as  British,  as  tile-collectors,  it  will  be 
remembered,  are  only  employed  on  the  continent,  where  at  particular  points  the  annual 
set  is  sufficiently  heavy  to  make  their  use  profitable. 

In  artificial  producticm  the  goal  of  all  English  culturists  luis  been  the  cosmopolitan 
one,  to  rear  in  a  reservoir  pond  a  large  percentage  of  the  two  or  thr(M»  millions  of 
embryos  set  free  by  each  spawning  oyster.  The  profits  of  a  su(5<*ess  in  such  a  venture, 
even  for  a  season,  in  view  of  the  price  of  natives  s(mmI,  would  he  so  great  that  company 
after  company  has  been  organized  for  the  purpose  of  artificial  culture.  Costly  ponds 
have  been  prepared,  varying  in  size  from  s(piare  yards  to  acres,  with  almost  every 
condition  of  bottom,  density  of  water,  kinds  of  collect(u\s,  number  of  c(mtained 
spawning  oysters,  and  devices  (including  steam  ])owcr)  for  water  ai'Tation.  in  one 
instance  (Hayling  Island)  may  be  menticmed  an  ingenious  device  for  <*hanging  the 
water  in  the  breeding  pond,  a  device  which  allowed  the  surface  water  to  be  withdrawn 
at  night  and  the  bottom  water  during  bright  sunlight,  when  the  young  were  supposed 
(upon  what  exact  evidence  the  writtT  is  unabh*  to  learn)  to  seek  the  surfa<*e.  The 
difficulties  that  have  stood  in  the  way  of  the  success  of  these  enterprises  appear  to 
have  included  excessive  saltness  of  water,  s(Mliment  accunuilations,  and  nuihieration 
cause<l  in  the  main  by  the  restricted  area  of  th(*  basin,  which  has  rc^sulteil  in  fouling 
the  water  by  the  death  and  decomposition  of  tin*  inmates  of  tin*  i)ond.  With  these 
evils  there  has  often  been  a  general  mismanagement  tinanitially.     During  the  first 


*  In  re«;anl  to  regulation^  svc,  Huxley,  loc.  d/.,  latter  part  of  article, 
t  Uoek,  loc.  city  p.  481. 
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seasou,  in  mjiny  cases,  tlie  cleaiiliiK^ss  of  the  new-made  ponds  has  ^ven  the  experi- 
ments almost  a  phenomenal  success. 

l*ermanent  successes  in  ])ond  (*ulture  have  never  o<;cuiTed,  and  in  the  present  con- 
necticm  it  wouhl  scarcely  seem  ne<*^ssary  to  consider  in  detiiil  the  experiments  carried 
on  at  various  times  by  the  establishments  at  Reculvers,  Emsworth,  North  and  South 
Hayling,  Braiding,  Newt<m,  and  Poole. 

To  be  able  to  buy  seed  oysters  (?lieaply  in  France  has  obviously  been  of  far  greater 
importance  to  the  English  culturist  than  all  of  his  experiments  at  ]>roduction,  and  as 
an  alternative  has  no  doubt  caused  this  branch  of  the  industry  to  be  neglected.  Young 
seeds  tran8i)lanted  to  English  waters  become,  aft4»r  three  years  of  growth,  identical 
in  shape  and  taste  with  English  natives,*  and  are  oft<tn  sold  both  by  culturists  and 
dealers  at  the  prices  of  the  best  grade  of  natives.  The  profit  in  such  a  case  is  so  great 
that  it  beconuis  of  great  commercial  advantsige  for  unscrui)ulous  culturists  or  compa- 
nies to  keep  profoundly  secret  the  origin  of  its  sex*d  oystt^rs  as  well  as  their  relations 
with  the  buying  agents  in  France  and  the  selling  agents  in  London. 

CONCESSIONS. 

The  English  oyster-grounds  may  be  loughly  classed  as  public,  private,  or  conces- 
sional. The  public  grounds  include  all  natural  beds  and  unoccupied  iwrtions  of  the 
foreshore.  They  may  he  worked  within  stated  months,  and  as  their  limits  and  favor- 
able points  are  well  known  to  the  fishermen,  they  are  ill  general  exhaustively  dredged. 
Private  grounds  extending  under  water  have  prac*tically  the  same  vested  rights  as 
fanning  land;  but  their  use  in  oyster-culture,  by  reason  probably  of  expense,  apx>ears 
to  be  limited. 

By  far  the  greater  part  of  the  English  cultivated  grounds  are  held  directly 
from  Parliament  by  a  fishery  order  obtained  by  petition  through  the  Board  of  Trade. 
By  this  means  a  company  or  individuals  may  obtain  on  long  lease  at  almost  nominal 
rental  a  tract  of  the  foreshore,  but  with  the  condition  that  it  must  be  cultivate, 
or,  on  an  adverse  report  of  an  inspector  of  fisheries,  revert  to  the  stat^}.  This  stip- 
ulation has  in  many  instances  proven  a  very  desirable  one,  since  it  has  allowed 
the  lands  to  be(*^me  used  by  a  second  tenant  if  a  former  one  was  remiss  in  its  cultiva- 
tion. Culturists  accordingly  are  subject  to  the  criticism  of  their  neighbors,  and  on 
their  complaint  to  an  investigation  by  the  Board  of  Trade,  whose  inspectors  determine 
and  report  whether  the  concession,  altogether  or  in  part,  is  maintaining  its  usefulness 
to  the  general  public.  Tliis  feeling  in  regard  to  talking  away  property  from  the  public 
fisheries,  sharpened  by  much  adverse  criticism  when  the  matter  of  fishery  orders  was 
being  discussed,  has  no  doubt  had  its  weight  in  rendering  the  process  of  obtaining  a 
concession  a  long  and  somewhat  troublesome  one. 


*  This  was  stated  to  the  writer  by  one  of  the  most  influential  culturists  at  Whitstable.  The  cir- 
cular mark  showiuf^  the  original  attachments  of  French  seed  to  the  tile  becomes  in  many  instances 
obliterated;  its  absence  can  not  therefore  bo  regardeil  as  an  infallible  test. 
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It  is  contended,  however,  by  the  fishermen  that  a  fishery  order  is  so  difficult  to 
obtain  that  it  can  be  utilized  only  by  syndicates,  or  culturists  of  the  wealthiest  class. 
The  first  step  in  obtaining  a  concession,  as  stated  in  the  act  of  1868,*  is  to  show  that 
the  property  in  (piestion  is  unoctcupied  and  is  not  held  under  previous  grants.  This 
process  naturally  becomes  difficult  in  a  locality  long  known  to  have  been  of  cultural 
value,  and  may  render  it  first  necessary  to  c'arry  through  a  petition  which  reduces  the 
size  of  an  unutilized  neighboring  grant,t  a  result,  however,  not  easily  attained,  as  the 
defendant  is  apt  to  be  a  wealthy  and  litigious  corporation.  Monopoly  in  the  manage- 
ment of  an  oyster-ground  occasionally  ensues,  and  the  land  api)ears  to  ac<*umulate  in 
the  hands  of  the  wealthiest  culturists.  The  famous  Kentish  fiats  of  Whitstable  are 
held  by  <mly  a  few  corporations;  the  Colchester  grounds  by  a  single  one. 

In  this  regard  it  is  interesting  to  contrast  the  Dut^h  system  of  comi)etitive  land- 
rental  with  short  leases,  where  the  state  reaps  the  profit  of  the  high  rental  and  where 
shar])  competition  among  many  culturists  tends  to  reduce  the  market  price  of  the 
product. 

*  The  sea  fisheries  act  (July  13,  1S6S)  iiHli<*at<'8  the  course  to  be  ])!irHiiod  in  obtaining  a  foreshore 
concession — one  over  whose  area  the  tenant  is  given  right  to  dredge,  plant,  and  reniov<^  oysters  at  any 
and  all  times  during  an  ext^'uded  period  (as  long  as  sixty  years),  i)rovidcd  that  its  usefulness  to  the 
public  is  guaranteed.  By  instructions  from  the  Hoard  of  Trade,  a])plicants  must  "  cause  printed  copies 
of  the  draft  of  the  order  as  pro]>ose<l  by  them"  to  be  circulated  to  owners,  lessees,  occupi<'rs,  and  neigh- 
bors of  the  portion  of  the  foreshore  to  which  their  application  relates.  During  a  month  thereafter  the 
Board  of  Trade  is  to  receive  written  objections  to  the  grant  of  the  petitioners.  The  matter  then  passes 
into  the  hands  of  an  inspector  of  fisheries  who  shall  weigh  evidence  for  and  against  the  application, 
and,  if  necessary  for  this  purpose,  may  hold  a  sitting  in  a  locaUty  convenient  to  the  property  in  ques- 
tion. His  written  report,  for  consideration  of  the  Board  of  Tra<le,  approves  of,  deems  inadvisable,  or 
sets  conditions  upon  the  application.  The  Board  of  Trade  is  now  empowered  to  make  out  the  fishery 
order,  define  terms  and  duration,  costs  in  all  nuitters  to  be  defrayed  by  petitioners.  The  order  is  now 
approved  by  act  of  Parliament,  if  it  is  found  in  no  way  conflicting  with  the  useful  rights  of  older  acts, 
charters,  or  prescriptions.  A  more  speedy  course  is  atlorded  by  tbe  law  of  1877,  whereby  a  tract  of  5 
acres  (twenty-one  years*  duration)  may  be  secured  directly  by  ctmsent  of  Her  Majesty  in  Council.  l*ro- 
vision  is  in  every  case  made  for  continuing  to  s<»cure  tbe  benefits  to  the  ])ublic  of  these  conceded  lands, 
through  annual  reports  of  tbe  fisheries  inspectors  to  be  laid  before  Parliament. 

The  act  of  ISfW  provided,  furthermore,  for  protecting  the  private  oyster-grounds  from  trespass.  It 
must  be  proven  that  the  property  in  (juestion  was  removed  from  the  plaintiff's  grounds.  Staking  and 
buoying  of  a  concession  is  made  obligatory,  and  it  is  provided  that  printed  coi>ies  of  a  fishery  order 
must  be  kept  on  sale  in  a  convenient  locality. 

Besides  the  g<'ueral  restriction  of  oyster  dredging  during  the  summer  months,  it  is  provided  by 
the  law  of  August  10,  1S77,  that  deep-sea  oysters  are  forbidden  to  be  bought  or  sold  between  the 
15th  of  June  and  the  4th  of  August,  unless  for  purposes  of  cultivation.  The  Board  of  Trade  is  em- 
powered to  reserve  banks  for  the  period  of  a  year,  with  right  of  yearly  extension,  for  ])urpo8e6  of 
regenerjition.  The  restriction  of  tho  general  sale  of  oysters  (act  of  1S77)  during  the  summer  (May  14  to 
August  4 )  appears  to  have  been  commonly  disregarded  to  the  d<'triment  of  all  spawning  regions.  Firm 
action,  however,  in  this  matter  was  undertaken  during  the  suninierof  1S92,  by  the  Fishmongers'  Com- 
pany. A  number  of  prosecutions  as  test  cases  were  instituted  and  convictitms  wen*,  secured.  With 
this  precedent  the  company,  it  is  hoped,  will  be  enabled  during  t\w  <'oniing  summer  to  entirely  close 
the  sale  of  oysters  and  establish  a  season  of  much  needed  tranriuillity  cm  the  spawning-grounds. 

t  Anson  and  WiUett,  prize  essay  of  the  International  Fisheries'  Exhibition,  Clowes,  London,  1884, 
p. 102-111. 
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CULTURAL  PROCESSES. 

Perhaps  there  would  be  no  better  way  of  understanding:  the  character  of  the  Eng- 
lish oyster  industry,  both  in  it<s  management  and  in  its  processes,  than  by  examining 
briefly  a  typical  oyster  company,  as  for  example  that  of  Whitstable.  The  Whitstable 
Company  is  an  oyster  syndica^  of  the  most  i)owerful  type,  exceptional  in  its  antiquity 
and  in  its  closely  co<)perative  character.  It  grew  up  about  a  century  ago,  and  in  1793 
secured  by  royal  charter  about  3  mUes  of  the  best  oyster-fattening  grounds  of  the 
Kentish  flats.  Its  organization  is  an  interesting  one;  its  membership  is  hereditary, 
and  was  formerly  the  birthright  of  every  son  of  a  "  freeman"  of  the  company.  The 
number  of  members,  however,  became  finally  so  great*  that  for  convenience  as  well  as 
for  economy  in  management,  a  restriction  was  made  admitting  to  the  company  only 
the  eldest  sons  of  freemen.  Every  member  has  a  voice  in  all  matters  of  management. 
A  small  evening  i)arliament  is  held  monthly  in  the  assembly  room  of  the  building 
overlooking  the  Whitstable  grounds  (PL  lxxxviii.  Fig.  1),  and  all  matters  of  manage- 
ment, including  buying  and  selling,  are  here  very  generally  discussed.  The  members 
constitute  a  clan,  with  two  or  three  family  names  predominating,  which  has  come  to 
regard  outsiders  with  commercial  suspicion,  and  has  long  been  extremely  reticent  in 
regard  to  the  ways  and  means  of  management.  Each  member  of  the  company  is 
entitled  to  a  mutual  dividend  of  i)rofits,  and  to  be  employed  with  stated  wages  as  often 
as  his  turn  may  come.  The  "stints"  in  the  necessary  cultural  operations  of  the 
grounds  are  known  and  assigned  to  members  beforehand,  and  "'  a  bell  is  carried  round 
and  rung  every  morning  to  rouse  the  dredgers  whose  turn  it  is  for  duty."f  An  idea 
may  be  obtained  of  the  extent  of  the  Whitstable  Comi)any  when  we  consider  its  small 
army  of  employes,  its  fleet  of  sixty  dredging  boats  (PI.  Lxxxvii,  Fig.  1),  and  its  invested 
capital  in  cultivated  oysters  valued  at  $1,000,000.  The  annual  sales  of  the  company 
are  estimated  at  from  $8(K),000  to  $1,000,000. 

In  an  industry  like  that  of  the  Whitstable  Company  it  is  quite  evident  that  the 
amount  of  natural  set  upon  the  cultivated  grounds  must  be  an  almost  inappreciable 
portion  of  the  seed  oysters  that  are  there  cultivated.  It  is  said,  in  fact,  that  all  of  the 
seed  that  can  annually  be  purchased  cm  the  30  square  miles  of  Kentish  flats,  or  in  all 
other  natural  oyster-producing  regions  of  Britain,  could  together  form  but  a  small 
item  in  the  annual  purchases  of  the  company.  So  favorable,  though,  are  the  conditions 
for  growing  and  fattening  oysters  at  Whitstable  that  the  exact  origin  of  seed  oysters 
seems  a  matter  of  minor  importance;  at  the  end  of  three  years  the  seed  purchased 
economically  from  Auray  has  become  in  every  appreciable  regard  an  "English  native." 

The  processes  of  growing  and  fattening  oysters  are  not  widely  different  from  those 
of  Connecticut;  the  methods  of  culture  employed  by  the  French  or  Dutch  have  cer- 
tainly not  been  followed. 

Seed  oysters  ("  brood  "  oysters)  are  usually  purchased  in  the  early  spring,  when 
they  are  taken  to  a  portion  of  the  grounds  where  not  more  than  a  fathom  of  water  is 
retained  at  low  tide,  and  are  strewn  thickly  over  the  bottom.  There  seems  to  be  no 
danger  at  Whitstable  of  planting  too  thickly,  there  being  apparently  no  dearth  of 
food  organisms,  and  the  dredgers  believe  that  '*  oysters  fish  (fatten)  better  when  they 
are  thi(»k  laid."     Dangers  from  mud  or  sand  do  not  occur.     The  bottom  is  smooth 


*In  187(>  tli«Te  winv  KM)  iiu'iiiluTs. 

t  8ee  I*liil]»ots',  hi-,  cit.,  p.  3G-1,  for  a  very  iiittTt'sting  tliscussion  of  the  Whitstable  lishery. 
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and  lijird,  as  it  has  been  for  a^es  rejo^ularly  shelled,  dredged  over,  and  cleaned.  There 
are  many  men  and  boats  employed  by  the  Whitstable  Company,  and  it  is  usually 
arranged  so  that  the  .detachment  of  dredgers  shall  spend  half  the  week  in*'(^atclung" 
the  oysk^rs  for  market  and  the  remaining  half  in  '^cultivating"  the  grounds.  Culti- 
vation consists  in  dredging  over  the  grounds  with  a  view  to  dislodging  weeds  and 
sediment,  to  keeping  the  ground  clear  and  level,  and  to  capturing  the  oyst<*r  enemies. 
The  reslielling  of  gn)und  is  usually  practiced  during  the  early  spring.  Apparently 
no  attempts  are  made,  as  on  the  continent,  to  increase  the  extent  of  cultivabk^  lands 
by  inclosing,  as  might  easily  be  done,  small  areas  near  the  line  of  low  water.  As  seen 
on  PI.  Lxxxvii,  Fig.  1,  a  large  portion  of  the  shore  line  is  ex^^osed,  which  in  France  or 
Holland  would  be  far  too  great  in  value  to  lie  fallow. 

It  is  obvious  that  case  culture  (i).  .SSO)  wcmld  be  (expensive  and  meaningless  in  a 
region  like  that  of  Whitstable,  where  danger  from  mud  or  sand,  or  even  enemies, 
appears  to  be  at  a  miuinnim.  The  only  device  for  this  kind  of  culture  which  might 
perhaps  be  practical  wouhl  be  to  extend  wire  gauze  a  few  inches  from  the  bottom  to 
permit  an  additional  tier  of  oysters  to  be  reared.  During  a  second  or  third  season 
the  only  additional  i)rocess  is  the  transfer  of  oysters  into  deeper  water — /.  c,  2 
fathoms — there  to  remain  until  they  have  become  of  marketable  size.  The  larger 
oysters  appear  to  be  less  endangered  by  sediment  deposits  and  thrive  even  where 
the  ground  is  soft  enough  to  allow  the  weight  of  the  oyster  to  sink  it  below  the 
surface  of  the  mud.  The  dredgers  firndy  believe  that  under  these  conditions  the 
oyster  has  to  some  extent  the  power  of  gradually  regaining  the  surface,  and  cite  as 
l)roofof  this  fact  that  oysters  in  a  given  place  maybe  dredged  in  greater  quantity 
alter  several  days  of  rest  have  been  given  them.  This  power  on  the  ])art  of  the  oyster 
has  be^^'n  (juestiontHl  by  several  zoologists,  but  the  writer  regards  the  i)roof  furnished 
by  thfe  parks  of  ("ancale  and  the  Marennes  as  sufficiently  ailirmative  to  place  the 
matter  beyond  ([uestion.  Oysters  dredged  for  market  are  finally  brought  to  the  ware- 
house of  the  company,  and  while  awaiting  shipment  are  classified,  placed  in  loose 
baskets  of  netting  in  (concreted  tanks  or  ''pits"  (seen  in  PI.  Lxxxviii,  Fig,  2)  fed  by 
tidal  water.*  These  i)its  arc*  often  located  f(U'  shelter  in  the  warehouse,  forming, 
in  fact,  a  kind  of  masoned  cellar,  whose  compartments  of  about  20  feet  square  may 
be  refilled  at  high  tide  and  retain  8  or  10  feet  of  water.  By  this  method  of  storage  a 
large  number  of  oysters  may  be  kept  in  safety  for  immediate  d(»mands,  and  serve  as  a 
reserve  supply  in  case  stormy  weather  prevents  dredging.  Pits.of  this  character  are 
not  regarded  as  of  value  at  Whitstable,  either  for  fattening  or  degorgementA 

Oyster-culture  in  Fngland  generally  varies  but  little  in  methods  fFom  that  of 
Whitstable;  other  localities,  therefore,  need  be  but  little  commented  upon.  At  Faver- 
sham,  westward,  and  at  Ilerne  Bay,  eastward  of  Whitstable,  sediment  deposit  and 
invasions  of  nuid,  and  at  the  latter  place  shiftings  of  sand  also,  have  been  of  consider- 
able annoyance.  The  remedy  has  been  continual  dredging  of  the  grounds  together 
with  judicious  slielling  or  macadamizing  of  t  he  bottcmi  at  certain  points.  Weeds  have 
been  carefully  dredged  out  as  a  means  of  kcei)ing  the  ground  clear  and  allowing  the 
tides  to  wash  ott"  the  depositing  sediment.  In  regions  where  spat  is  ex])ected  to  occur 
with  some  regularity,  the  greatest  care  is  tak(»n,  by  reshelling  and  clearing  the  bottom, 
to  assure  the  greatest  chance  of  a  successful  set.    This  character  of  bottom  is  often 

*  In  the  pitH  of  the  Whitstable  CoinpanicH'  warehouse  the  water  (August  13)  at  68-^  F.  was  of  sp, 
gr.  1.0215.     The  temperature  was  here  higher  by  5-^  than  the  tidal  water  immediately  without. 
t  U.  S..F.  C.  Bull.,  1890,  p.  380. 
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secured  in  the  rivers  Blackwater,  Crouch,  and  Colne  (below  Colchester)  by  a  regular 
process  of  harrowing  the  bottom  during  the  beginning  of  the  spring.  By  this  means 
the  loose  sediment  accumulating  during  the  winter  is  broken  up  and  carried  off  by  the 
tide.  For  this  operation  a  harrow  is  prepared  whose  teeth,  2  or  3  inches  in  length, 
are  of  iron,  bent  slightly  forward  at  the  tips.  When  in  use  it  is  carefully  arranged  so 
that  the  teeth  may  not  break  through  the  crust  which  was  formed  by  the  shelling 
processes  of  former  years;  this  is  prevented  by  adjusting  the  length  of  the  harrow 
rope  from  the  dredging  vessel,  and  the  behavior  of  the  harrow,  like  that  of  a  dredge, 
is  readily  determined  by  the  ^'feeling''  of  the  rope. 

Along  these  rivers  tidal  pits  dug  out  mainly  in  open  ground  are  very  frequently 
employed.  Their  use  is  principally  for  storage  during  the  winter  and  early  spring,  as 
it  is  said  that  serious  losses  are  then  caused  by  the  freshening  of  the  rivers  at  low 
tide,  "  when  the  oysters  are  so  weakened  that  they  become  particularly  sensitive  to 
frosting."*  In  regions  where  the  water  is  considerably  Salter,  as  at  Falmouth  (60^  p., 
1.0265,  August  10),  pits  are  not  generally  employed.  In  some  instance  they  are  used 
for  providing  temporary  shelter. 

A  brief  notice  may  be  given  of  the  commoner  varieties  of  oysters  of  the  English 
market.  The  highest  grade  is  the  "Native,"  Whitstable,  Faversham,  Briglitlingsea 
(Colchester),  a  small  oyster  measuring  2f  by  2J  inches,  with  a  smooth,  thin,  pearly  shell, 
having  a  firm,  smooth  margin,  valve  outline  stoutly  crescentic,  animal  well  ''fished^ 
(fattened),  white;  retail  price  about  4:d.  apiece.  The  Burnham  native,  "Button  oyster," 
or  "Tom  Thumb"  is  highly  esteemed;  it  is  remarkably  small,  stout,  and  heavy,  and 
appears  to  be  of  extremely  slow  growth;  individuals  at  least  15  years  old  have 
been  noted.  The  majority  marketed  are  of  undoubted  French  origin,  having  been 
for  a  longer  or  shorter  time  laid  down  in  English  waters.  These  are  comparatively 
low  in  price,  and  are  known  under  various  trade  names — Royal,  Victoria,  Seconds. 
Arcachons,  Aurays — usually  to  be  recognized  by  their  shape  and  by  the  circular  mark 
upon  the  shell,  often  with  adherent  cement,  showing  where  the  seed  oyster  was  for- 
merly attached  to  a  collector.  This,  too,  is  one  of  the  marks  of  the  small  oysters  from 
Ostend.  Large,  rough-shelled  Nortli  Sea  oysters  are  not  uncommon.  The  cheapest 
grades  are  the  American  and  Portuguese.  Of  the  former,  those  that  the  writer  has 
seen  appear  to  have  been  of  southern  origin,  similar  to  those  largely  planted  in  the 
waters  of  Long  Island  Sound;  when  laid  down  in  English  waters  they  grow  rapidly 
and  become  exceedingly  "well  ttshcd";  their  color,  however,  appears  to  change  from 
white  to  leaden  gray,  and  the  taste  becomes  metallic,  n^sembling  that  of  the  Portuguese 
oyster.  The  Ameri(»,an  species  does  not  appear  to  spawn  in  the  English  waters, 
although  some  specimens  examined  by  the  writer  at  Whitstable  were  with  well- 
developed  ovaries  and  appeared  to  be  almost  in  spawning  condition.  The  price  of  the 
best  relaid  American  oysters  is  about  40  shiUings  per  1,000.  Portuguese  oysters 
retail  at  about  half  of  this  price.  They  grow  very  rapidly,  an  instance  of  a  growth 
of  4  inches  in  two  years  being  recorded.  Their  spawning  in  the  Medway,  at  Sharileet, 
has  been  observed.t 

The  oyster  industry  in  England,  it  will  be  seen,  is  established  on  a  different 
footing  from  that  on  the  Continent.  It  has  developed  characteristic  features,  owing, 
in  a  large  measure,  to  the  dillKuilty  with  which  any  fishery  rights  may  be  taken  from 
the  pe()j)l(».     Not  that  there  has  been  a  lack  of  interest  on  the  part  of  peoi)le  or 

-  This  was  Htatrd  by  Mr.  Nrwnian,  Colclu'ster,  Au^niHt  ir>,  ISDLV  t  IMiilpots,  lor.  <i7.,  p.  355. 
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Parliament  in  the  practical  (juestion  of  regenerating  the  industry  and  of  fostering 
oy  >ter-eulture.  The  public  has,  even  to  a  remarkable  degree,  been  extravagant  in 
':fli''>porting  financially  almost  every  experiment  at  artificial  culture;  this  interest  being 
(J^ubtless  caused  by  the  incn»asing  price  of  oysters,  and  not  a  little  influenced  by  the 
proofs  of  the  successes  oi'  continental  culturists,  which  were  notably  shown  at  the 
International  Fisheries  Exhibition  held  in  London  in  1<S83.  Scientists,  foremost 
among  whom  was  Prof.  Huxley,  became  greatly  interested  in  the  biological  side  of  the 
oyster  problem  and  were  always  willing  to  otter  their  counsel.  Parliameiit  in  impor- 
tant sittings  discussed  at  length  the  matter  of  fishery  legislation*,  published  rei)ort8 
on  tbreign  methods  of  culture,  and  investigated  with  the  greatest  minuteness  and  care, 
by  select  committi^e,  the  causes  of  failure  of  spat  and  of  the  decadence  of  the  industry. 

But  with  all  these  cares  there  was  ever  in  the  way  an  obstacle  which  i)eople  and 
Parliament,  in  spite  of  the  temporizing  experiments  of  the  past  quarter  of  a  century, 
have  been  unable  to  successfully  evade.  To  what  degree  would  it  be  wise  on  the  part 
of  government  to  absolutely  restrict  the  public  fishery  in  preserving  public  lands? 
This  question  is  clearly  one  that  comes  directly  in  conflict  with  the  ancient  rights  of 
individuals  in  the  public  fisheries.  To  efl\»ct  decided  changes,  i)erhaps  even  minor 
ones,  in  this  fishery  system,  would  be  an  absolute  measure  which  touches  the  liberties 
of  the  British  subject,  and  would  be  opposed  just  as  even  the  ('oncessions  that  have 
been  granted  for  cultural  puri>oses  are  seriously  criticised  as  reducing  the  public 
grounds  and  robbing  the  dredger  of  ancestral  rights.  Parliament  has  endeavored  to 
move  conservatively,  and  has  itself  considered  and  granted  by  special  act  all  of  the 
newer  concessions.  Its  aiftion,  however,  appears  to  be  more  and  more  regulated 
by  the  advisory  reports  of  the  fishery  inspectors  of  the  Board  of  Trade,  a  board 
which  thus  becomes  directly  intermetliate  between  Parliament  and  people.  On  the 
part  of  the  fishermen  the  position  of  the  ancient  Fishmongers'  Company  is  one  of 
great  influence.  This  company,  as  is  well  known,  does  the  most  beneficial  and  disin- 
terested work  in  assuring  the  character  of  the  fish  supply  of  London,  and  in  the 
efforts  to  regenerate  the  oyster  fishery  its  action  in  assisting  the  government  is  wise 
and  exceedingly  liberal.  Its  recent  position  in  restricting  the  sale  of  oysters  during 
the  summer  has  already  been  noted  (j).  307). 

Conservatism  on  the  part  of  the  government  as  to  ])ublic  rights  in  natural  oyster 
regions  has  given  the  dredgers  every  possible  ()pi)ortunity  to  carry  on  their  industry 
unrestrictedly,  excepting  of  course  during  tiie  summer  months.  If  no  more  stringent 
methods  have  been  undertaken,  it  has  been  partly  because  there  have  been  no  pressing 
complaints  on  the  ])art  of  culturists  for  th(»  betterment  of  the  industry.  To  purchase 
seed  oysters  raised  artificially  on  the  Continent  has  been  an  alternative  not  distastefid 
to  Auray  or  Zeeland,  not  lacking  in  profit  to  the  English  culturist,  and  giving  the 
British  market  an  abundant  supply  of  oysters,  but  a  supi)ly  tor  whose  expensive  pro- 
duction the  public  must  ])ay.  The  dredger  is  gradually  finding  that  his  ancestral 
right  to  the  public  grounds,  which  he  has  struggled't<)  retain,  and  which  government 
has  generously  allowed  (giving  him  the  benefit  of  the  doubt  as  to  whether  its  preserva- 
tion would  not  in  the  end  i)rove  more  valuable),  is  not  atter  all  of  gn^at  value  in  the 
absence  of  natural  oysters,  and  that  all  the  profits  in  the  industry  must  belong  to 
capitalists  and  companies  who  deal  in  foreign  oysters,  and  in  whose  employ  he  can 
himself  most  profitably  make  a  living. 

*  Report  of  Select  ('ommitteo  (House  of  Commons),  July  7,  1876. 
F.  ('.  B.  1891— 2(i 
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CONCLUSION. 

A  sammary  has  now  been  given  of  the  present  cliaracter  of  the  oyster  industry  i 
Europe.  The  intention  has  been,  flrst,  to  give  a  glimpse  of  the  actual  processes  c 
oystfir-cultnre,  and,  second,  to  show  in  a  general  way  the  influence  exerted  npou  th 
industry  by  governmental  concessions  or  restrictions.  Together  with  these  a  numb< 
of  questions  relating  to  the  living  conditions  of  the  oyster  have  been  discussed,  an 
as  the  interest  connected  with  them  may,  in  several  instances,  be  more  than  theoretica 
they  may  be  briefly  summarized.    It  would  appear,  for  example — 

1.  That  the  degree  of  density  of  the  water  is  one  of  the'  most  important  factoi 
influencing  the  spawning  and  fattening  of  the  oyster.  This  degree  of  saUnity,  whic 
represents  the  opftmum  of  spawning  conditions,  has  been  found  in  all  countries  to  I 
delicately  poised.  The  density  of  the  water  recorded  in  the  best  spawning-grountj 
of  the  French  coast  is  practically  that  of  the  spawning-grounds  of  Italy  and  of  nortl 
em  Europe.  It  may  be  stated  that  the  specific  gravity  of  the  water  in  regions  < 
maximum  production  throughout  Europe  appears  to  be  nniform  at  about  1.023"  in  tli 
case  of  the  "flat"oy8ter(Os(rcaeiM!i8),  and  at  about  1.021  in  the  case  of  the  Portugues 
species  {Ostrea  an^lata).  The  inf  uence  of  warmth  is  not  to  be  underestimated  i 
regard  to  the  time  and  degree  of  spawning;  it  is  meant,  however,  that  in  one  zone  < 
locality,  i,  e.,  bay  or  estuary,  where  the  water  density  is  favorable,  there  is  a  moi 
decided  tendency  to  a  fall  of  spat  than  in  a  locality  of  corresponding  temperatai 
immediately  neighboring,  where  density  may  differ  by  only  a  few  thousandths  [e.g.  O.OO: 
of  a  degree. 

2.  That  the  amount  of  spat  occurring  annually  in  a  region  appears  to  be  direct! 
in  proportion  to  the  number  of  spawning  oysters  in  that  region.  This  is  by  no  meai 
a  novel  suggestion ;  it  is  one,  however,  that  has  been  repeatedly  impressed  upon  tli 
writer.  The  older  idea,  it  will  be  remembered,  is  that  banks  can  never  be  exbauste< 
on  the  ground  that  the  few  oysters  left  by  the  dredgers  will,  by  the  annual  spawnin 
of  several  millions  of  young,  cause  a  very  rapid  regeneration.  That  the  banks  legei 
erate  is  tnie,i  but  the  process  is  shown  to  be  slow,  and  beset  with  many  difflcultie 
The  older  proposition  is,  in  brief,  untenable,  becau.se,  as  Mobius  pointed  out,|  the  pe 
ceutage  of  loss  of  oyster  fry  is  apparently  a  normal  factor  (under  natural  conditions 
It  may  be  seen,  as  an  illustration,  that  the  immense  annual  spawning  product  of  ou 
oyster  may  in  time  give  rise  to  no  more  than  two  adults ;  and  from  a  practical  stan< 
point,  accordingly,  the  large  number  of  eggs  produced  by  a  single  oyster  would  mat 
little  difference  in  the  growth  of  the  natural  bed.  It  should  be  noted  that  only  i 
those  places  in  Eiu-ope  where  the  natural  bulk  of  spawning  oysters  is  actually  mail 
tained  does  a  great  quantity  of  spat  occur  regularly;  also  that  where  the  number  i 
spawning  oysters  is  cqnal  tlie  percentage  of  si»at  will  be  notably  greater  if  the  spawi 
ing  oysters  are  little  disturbed. ^ 

"The  obsfTvationB  were  niaili^  iit  iiPiirly  <oiTc8poinlinp  bi'jibohs. 
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3.  That  the  amount  of  oyster  food  appears  to  be  notably  eharaoteristic  of  a  locality 
whose  normal  food  value  is  represented  by  conditions  of  warmth,  density,  and  richness 
in  the  organic  and  inorganic  salts,  which  serve  to  rapidly  generate  the  oyster-food 
organisms.  Should  this  natural  food  value  of  a  locality  be  a  high  one,  culture  has 
demonstrilted  empirically  that  the  number  of  oysters  that  may  be  reared  is  exceed- 
ingly great.  It  would  appear  that  the  number  of  oysters  to  be  fattened  is  directly 
proi>ortioned  to  the  food  normal  of  the  locality  and  to  the  volume  of  water  which 
passes  over  the  bed.  The  actual  size  of  a  natural  oyster  bed  is  limited  by  other  rea- 
sons than  that  of  failure  of  the  food  8uj)ply  in  the  neighborhood. 

The  study  of  the  management  of  the  natural  oyster-gnmnds  of  Europe  has  been  a 
suggestive  one,  not  as  much  in  regard  to  attemi)ts  made  to  render  them  more  fertile 
and  more  serviceable  in  directly  sup])lying  the  markets,  but  in  their  indirect  yet 
important  bearing  upon  the  production  of  seed  in  neighboring  areas.  This  system  of 
stated  oyster  res(»rve  has  been  the  key  to  the  succc^^s  achieved  by  the  French  and 
Dutch  industries,  and  has  alone  rendered  it  i)ossible  for  these  two  countries  to  sui)ply 
the  entire  seed  market  of  Europe. 

To  obtain  seed  oysters  ]>y  collectors  is  shown  to  be  possible  only  when  a  regular 
yearly  fall  of  spat  is  thus  assured.  Proximity  to  a  large  stock  of  spawning  oysters 
18  one  of  the  imperative  ccmditions  of  artificial  production,  a  conditicm  that  has  been 
too  often  lost  sight  of  in  experiments  made  along  the  Atlantic  coast  of  the  United 
Stiites.  Collectors  in  Europe  are  placed  on  no  river  bank  or  sunk  in  no  stream  save 
where  the  culturist  is  fairly  sure  of  a  set  that  will  be  at  least  profitable. 

If  experiments  in  artificial  producticm  are  to  be  made  in  the  United  States  the 
suggestion  given  by  European  oyster-culture  is  to  secure  for  the  purpose  a  particular 
part  of  beach  near  the  line  of  low  water,  wliere  spat  has  been  found  to  regularly  occur. 
If  a  trial  demonstrates  that  the  locality  is  favorable,  the  European  culturist  would 
then  gradually  and  carefully  exi)end  his  money  in  the  purchase  or  i)re])aration  of  a 
more  extended  area  for  collecting,  and  would  study  to  provide  the  most  suitable  form 
of  collector. 

It  may  be  said,  in  passing,  thatex])erieuce  has  found  no  more  economical  collector 
than  the  tile.  This  has  proven  especially  valuable  in  adapting  itself  to  the  n(»eds 
of  the  locality,  may  be  si)read  singly  over  hard  In^aches,  where  there  is  no  danger  of 
sediment,  and  may  in  muddy  regions  be  arranged  in  banks  or  champignons. 

There  can  be  no  doubt  that  artifnial  prcKluction  would  succeed  in  American 
waters.  The  question  is  the  practical  one,  whether  it  would,  on  an  extended  scale,  be 
less  costly  than  the  price  f)f  natural  seed.  This  can  only  ])e  determined  by  experiments 
in  a  favorable  locality. 

Artificial  production,  it  will  be  remembered,  is  largely  carried  cm  near  the  line  of 
low  water.  Open  tidal  i)onds,  utilizing  for  this  ])uii)ose  a  higher  zone  of  the  shore, 
have  as  yet  never  given  the  best  results.  In  closed  tidal  ])()nds  the  small  water  volume 
has  never  been  successfully  ai'rated  tor  the  needs  ()f  ])r<)duction:  the  use  of  a  close-d 
lake  whose  large  size  shall  insure  aeration  naturally  niay  prove  permanently  success- 
ful and  should  not  be  lost  sight  of.* 
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The  phaAe  of  European  oy^ter-cohnre  that  han  as  yet  no  efimralent  with  m^  at  home 
in  that  of  the  extreme  valae  of  land  at  i>artif'nlar  points.  Competition  in  these 
favored  localitien  haA  abided  in  yarioos  ways  to  the  area  of  prodnction  and  culture. 
Land  is  made  by  the  ma^.'adamizing  of  soft  and  uHeless  tracts;  a  higher  zone  of  the 
bea<;h  is  utilized  by  tidal  inclosures;  wire  cases  raise  the  oyster  firom  the  muddy  bottom 
and  pTotcA'X  it  from  its  enemies;  and  in  Italy  vertical  culture  is  even  resorted  to  in  a 
very  extraordinary'  way.    (See  page  30(1.) 

The  genera]  need  in  the  United  Htates  for  area  in  which  to  extend  oyster-culture 
can  hardly  be  regarded  as  immediate.  At  points,  however,  where  the  local  cultural 
conditions  are  exceedingly  favorable  to  rapid  growth  or  fottening,  it  would  seem 
a  practical  measure  U^  bring  into  crultivation  extended  shore  strips  near  the  zone  of 
low- water  mark  by  the  use  of  tidal  parks  of  the  least  costly  type.*  In  regions  where 
softness  of  bottom  and  richness  in  the  oyster's  feeding  conditions  are  noteworthy,  the 
us*5  of  case  culture  is  most  strongly  to  be  recommended,  from  its  practical  value. 
Culture  in  claireii  is  easily  understood;!  its  results  in  giving  a  special  and  delicate 
flavor  to  the  oyster  should  commend  it  t4)  culturists. 

Significant,  although  perhaps  not  strictly  logical,  deductions  may  be  drawn  as  to 
the  way  in  which  different  action  on  the  i)art  of  different  governments  has  affected 
the  prosperity  of  oyster-culture;  the  granting  of  concessions,  the  terms  of  tenure, 
the  preserving  of  the  natural  grounds,  interference  or  non-interference,  have  undoubt- 
edly exerted  much  influence  in  developing  or  retarding  the  industry,  although  it  is 
clearly  to  be  understood  that  only  the  most  general  inferences  can  be  drawn  on 
account  of  altered  conditions,  e,  g.j  of  climate.  In  the  accompanying  table  (p.  406)  a 
brief  contrast  has  been  attempted.  It  will  be  seen  that  in  those  countries  alone  where 
government  has  absolutely  preserved  supplies  of  spawning  oysters  does  seed-culture 
flourish.  The  permanent  closure  of  a  small  natural  oyster-bearing  area  has  apparently 
done  what  has  not  been  done  by  a  close  season  of  the  r-less  months.  The  latter  course, 
as  argued  by  Prof.  Huxloy,t  does  not  prevent  the  dredgers  from  exhausting  the  banks 
before  the  spawning  seasons  begins;  and  Prof.  Hubrecht§  notes  that  for  similar 
reasons  the  close  seasons  might  equally  well  be  during  the  winter  as  during  the 
summer. 

That  absolute  reservation  of  oyster-bearing  land  will  have  an  immediate  and 
important  influence  upon  the  production  of  seed  in  neighboring  areas  is  a  proposition 
which  European  experience  seems  to  demonstrate;  and  the  writer  would  suggest,  as 
in  his  former  report,  that  the  matter  of  reservation  seems  far  more  pertinent  to  the 
needs  of  the  American  industry  than  any  attempts  at  artificial  production.  Nor 
would  the  reservation  of  such  a  t  nu*.t  be  an  impracticable  matter,  at  any  rate  as  an  experi- 
ment, and  if  its  importance  <»ould  be  shown  in  a  region  where  the  seed  industry  has 
been  prosperous  and  is  now  dei)leted,  a  government  experimental  control  might  give 
place  to  pernuinent  measures  on  the  i)art  of  individual  State,  or  of  local  authority.  If 
the  importance  of  this  question  could,  by  experiment,  be  demonstrated  clearly  and 
]>ructically,  the  culturists  themselves  would  become  the  most  actively  interested  in  the 
matter.  The  iwrniol  quantify  of  spot  fv  in  dirvct  proportion  to  the  number  of  spawnijig 
oystn*s  in  the  neighborhoofi^  and,  although  this  fact  may  be  clearly  recognized,  the 

*  V,  S.  V.  C,  Hun.,  \H\H\  p.  :\H\.  t  l.oc.  cit.,  p.  'M{\,  \  Looturo  on  the  Oyster,  May,  1884. 

^  Int.  Fi8h.  KxpoM..  Trizo  Khmjiv,  IS84,  in  rinlpota.  lov,  ot/.,  p.  702. 
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culturist  must  in  general,  for  commercial  reasons,  remove  and  sell  a  large  part  of  his 
stock,  leaving  in  total  remainder  an  amount  whose  spat  product*  is  an  inadequate  one. 
Authority  can  not  forbid  the  culturist  to  remove  the  oysters  before  the  spawning 
season,  and  iwlitical  economy  can  not  expect  that  one  man  will  ])urposely  leave  a  large 
stock  of  oysters  to  spawn  for  the  common  good  of  the  neighborhood.  Reservation  is 
clearly  a  governmental  duty,  whether  State  or  local.  The  matter  is  not  a  new  one, 
and  the  condensed  experience  of  Europe  merely  emphasizes  what,  with  various  modi- 
fications as  to  tenure,  time,  and  degree,  the  authorities  on  this  subject  in  the  United 
States  have  already  advised. 

Among  the  European  systems  of  rental  of  states  lands,  the  carefully  devised 
method  of  Holland  is  worthy  of  consideration,  especially  as  the  matter  of  rental  with 
us  will  become  of  greater  importance  as  demand  for  cultural  property  increases. 
State  policy  in  Holland  has  not  hesitated  to  give  short  leases  at  competitive  prices, 
on  the  ground  that  valuable  land  should  not  be  continued  in  the  hands  of  one  who 
does  not  pay  for  it  a  just  rental,  and  that  the  balance  established  by  competition  is 
apt  to  be  fairest  in  the  end  to  all  interested  parties,  state,  culturists,  and  public  at 
large. 

In  conclusion  the  author  must  gratefully  acknowledge  the  generous  assistance  of 
those  whom  he  was  obliged  to  consult  during  his  visits  of  incjuiry.  For  his  notes  on 
the  German  industry  he  is  especially  indebted  to  Prof.  Karl  Mobius,  of  Berlin,  to 
Baurath  Weinreich  and  Herr  E.  Storm,  of  Husum,  and  to  the  brothers  Feddersen,  of 
Schleswig.  In  Holland  he  must  acknowledge  the  personal  kindnesses  of  Prof.  Hoek 
at  the  Helder,  Baron  Groeninx  van  Zoelen,  Mr.  J.  Ochtmann,  and  the  inspector  of  the 
Datch  fisheries,  Mr.  C.  J.  Bottemanne,  at  Bergen-op-Zoom.  At  Ostend  he  had  the 
opportunity  to  meet  M.  Hamman,  secretary  of  the  Fisheries  Board,  and  was  very 
kindly  presented  to  a  number  of  culturists.  To  Cav.  Domenico  Pollio,  of  Pozzuoli, 
and  to  Sr.  S.  Milosa,  at  Fusaro,  he  must  also  ex])ress  his  indebtedness.  In  England 
he  was  received  at  the  Board  of  Trade  by  Mr.  A.  P.  Berrington  and  Mr.  W.  Fryer,  and 
at  the  Fishmongers'  Company  by  Mr.  T.  VV^rench  Towse,  and  was  by  the  courtesy 
of  these  gentlemen  introduced  at  tln^  various  centers  of  oyster-culture.  He  is  also 
indebted  to  Capt.  G.  L,  Austin  and  t.o  (/apt.  A.  Anderson  at  Whitstable,  to  Mr.  A. 
0.  Wanklyn  and  Mr.  J.  Newman  at  Colchester,  and  to  Mr.  .1.  Smith  at  Burnham. 
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SUMMARY  OF  EUROPEAN  SYSTEM. 

A.  Of  Management  op  Natural  Oyster-Gkounds  : 

All  are  property  of  the  state. 

(a)  Dredged  by  licensed  fishers  with  closed  season  of  the  sommer  months :  England,  Italy, 

Spain  and  Portugal,  Germany. 

(5)  Dredged  exceptionally  or  never ;  beds  to  famish  spat  for  cultivated  areas :  Holland,  France, 

Italy. 

(It  is  to  be  noted  that  in  countries  where  the  natural  beds  are  absolutely  closed  to  the  public 

the  seed-oyster  industry  is  most  prosperous,  supplies  local  wauts,  and  furnishes 
even  in  great  part  the  neighboring  countries).  In  the  case  of  Italy  the  Mare 
Piccolo,  the  only  region  of  extensive  production,  has  virtually  this  restricted 
character. 

B.  Of  Cultural  Methods: 

(a)  Production: 

(1)  No  seed  oysters  produced:   Belgium. 

(2)  Seed  oysters  produced  naturally  on  natural  oyster  banks,  no  cultural  devices,   entire 

industry  feeds  on  natural  annual  8uri)lus  of  oyster  banks :  Germany,  Portugal, 
Spain. 

(3)  Seed  oysters  taken  with  collectors, 
(la)  On  open  shore  near  low-tide  mark : 

Tiles  in  single  layer :  Holland. 

Tiles  in  banks,  bouquet  or  champignon,  wooden  plateaux :  France. 
(2a)  In  open  deeper  water : 

Floating  collectors,  fascine :  Italy. 

Shell  cultch :  England ;  in  part,  Holland. 
(3a)  In  closed  ponds,  small,  never  with  permanent  success.  . 

In  closed  ponds,  large :  France  ( t),  U.  S.  F.  C.  Bull.,  1890,  p.  372. 

(h)  £levage: 

(1)  No  artificial  cultural  processes,  no  transplanting:  Germany. 

(2)  Oysters  planted  along  suitable  foreshore:  England;  in  part,  Holland,  Portugal. 

(3;  Oysters  reared  during  first  year  in  wire-gauze  cases,  afterward  reared  entirely  in  tidal 

inclosures :  France,  Holland,  Belgium,  Spain. 

(4)  Oysters  reared  to  marketable  size  attached  to  collector,  oyster-bearing  ropes :  Italy. 

(5)  Special  processes : 

Flavoring:  France,  Belgium,  England;  with  color,  France  (Ostend?). 
Ddgorgement :  France. 

Special  storage  in  tidal  "pits"  or  ponds:  England,  Belgium  (Germany). 
(C)  Of  Guantin(i  Concessions  of  Cultural  Lands: 

(1)  Cultural  property  in  general  private,  no  government  (aids  or)  restrictions:   Belgium, 

(Ostend). 

(2)  Cultural  property  governmental. 

(a)  Concessions  of  freeshore  rarely  if  ever  granted  for  purposes  of  cultun*,  extreme  restric- 
tions, long  leasehold :  Germany. 

(ft)  Conressioiis  of,  granted  on  long  lease,  nominal  rental,  by  special  <;ovornmental  a<*t, 
obtained  with  more  or  less  delay  and  dithculty :  England. 

(r)  ('oncessions  of,  obtainable  by  direct  petition  of  liahermanor  culturist  by  aid  of  a  local 
government otiirial,  ]>rompt  and  direct,  no  cultural  companies:  France. 

(d)  Concessions  of  similar,  from  local  government,  with  snbleaseholdcrs:  Italy. 

(e)  Concessions  of  short  leasehold,  competitive  rental :  Holland. 
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Fig.  1.  FusAno,  Italy.    £le 


Fio.  2.  HusuM,  Gehmany.   Government  Station  and  Ovster-stobage  Pomos. 
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Fia.  1 ,  Jerseke-dam,  Holland.   A  Collecting  Ground  at  low  tide. 
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Fio.  2.  Goes,  Hollako.   A  Series  of  tidal  Ihclosures  (parcsi  skirting  the  Dike. 
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FlO.  1  ,   Bl-AMKENBeRQHE,  BELGIUM.     THE  OVSTER   PITS  OF  OR.  f 


FiQ.  2.  NIEUPOHT,  Belgium.   A  Cultural  Pond  of  the  Establishment  of  Messrs.  Meinesz  &  Co. 
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Fig.  2.  Whitstable  Enqlano.   A  Tvpical  Dredqinq  Boat  at  work.    (PaiiMa,) 
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LOOKINQ  THE  KENTISH  FLATS. 


10.-()\  THE  CLASSIFICATION  OF  THH  MYXOSl\)RiniA,  A  GROUP 
OF  PROTOZOAN  PARASITES  INFESTING  FISHES. 


BY    R.    R.    GURLEY,    M.    D., 
Assistant^  L\  S.  Fish  Commission. 


Up  to  the  present  time  very  little  attention  has  been  given  to  the  diseases  of 
tishesand  to  their  parasites  from  the  standpoint  of  the  effect  produced  upon  the  host; 
yet  there  can  be  no  doubt  that  a  knowledge  of  such  diseases  would  be  of  great  prac- 
tical value.  Anyone  who  considers  the  proportions  that  fish  epidemics  sometimes 
attain  wiD  hardly  be  inclined  to  question  the  utility  of  searching  investigation  in  this 
direction.  Thus,  to  take  a  single  instance,  Prof.  Forbes  states  •  that  in  the  epidemic 
of  1884  in  Lake  Mendota  it  wfis  estimated  that  fully  300  tons  had  died.  i)n  August  7 
the  Madison  Transcrii)t  reported  that  200  tons  of  fish  had  been  hauknl  away  by  the  city 
authorities  during  the  four  weeks  pn»ceding  and  that  the  fishes  were  stil!  dying.  Epi- 
demics of  similar  extent  have  been  reported  in  Europe,  for  several  of  wliich  (that  of  the 
barbel  certainly,  and  that  of  the  crayfish  i>r()bably)  the  Myxosporidia  are  resi)onsible. 

The  important  results  in  the  way  of  prevention  of  epidemics  among  domesticate 
animals  and  cultivated  plants,  obtained  as  the  result  of  scientific  investigation,  afford 
ground  for  the  hoi)e  that  similar  results  may  be  obtained  here.  Obviously  the  first 
step  in  work  of  this  kind  is  the  collection  of  facts,  especially  those  bearing  ui)on  the 
parasite,  its  nature,  life  history,  intermediate  hosts,  enemies,  and  its  (connection 
(whether  causal  or  otherwise)  with  diseases  <u'  other  morbid  i>roeesses  in  its  host. 
Such  data  are  a  necessary  i)relinnnary  to  preventive  or  curative  measures. 

The  i)resent  paper  and  a  more  extended  one  now  in  i)rei)aration  are  intended  as 
contributions  to  the  objects  indicated.  In  the  latter  paper  t\w  i)raetieal  bearings  of 
the  subje<rt  will  be  fully  discussed,  and  all  the  data  as  to  epidemiccs  of  myxos[K)ridi- 
osis  will  be  given.  At  present  it  is  desired  mainly  to  discuss  the  ehissitication  of  the 
subclass  Mifxoaporidia  Biits(*hli  and  to  record  such  g(»nera  and  spe<'ies  as  a  study  of 
the  literature  and  of  such  material  as  was  available  has  l(»d  me  to  recognize.  These 
forms  will  all  b(»>  fully  described  and  figured  in  the  siM'ond  paper.  The  present  only 
includes  such  true  MyxoHporidia  as  have  received  or  appear  entitled  to  receive  binomi  .1 
names,  and  only  such  synonymy  as  is  needed  for  their  identification. 


•  Bull.  U.  S.  Fish  Com.  1888,  viii,  p.  482. 
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CLASSIFICATION  OF  THE  SUBCLASS. 

The  only  clasBification  ever  proposed  is  that  of  Thelohan.*  This  author  enauciates 
three  taxonomie  principles : 

1.  The  habitat  itimishes  no  soand  basis  for  si)ecific  distinctions,  t 

2.  The  niyxosporidiuni  affords  no  taxonomie  criteria. 

3.  The  spores  alone  offer  (at  least  in  the  present  state  of  our  knowledge)  characters 
suitable  to  serve  as  a  basis  for  classification.    lie  says: 

By  noting  the  differcncPH  of  form  and  size  of  these  elements^  the  number  of  their  polar  cap- 
sules, by  taking  account  of  the  )>resenceor  al)sonce  of  a  vacuole  in  the  plasma,  of  their  number  in  the 
[pan]sporobla8t8t,  one  can,  I  believe,  succeed  in  obtaining  elements  sufficient  for  an  attempt  of  this 
kind. 

Th61ohan  farther  states  that  he  regards  the  classification  only  as  a  provisional 
one,  and  that  it  is  the  result  of  a  desire  to  obviate  the  great  contusion  arising  irom  the 
habit  of  designating  forms  by  their  habitats. 

The  following  is  Th^lohan's  primary  classification: 

MYXOSPOHIDIANS. 


'Pyrifonu;  capRule  1,  at  poiiit*^!   cxtrumit}';  vacuole  1.  anuNlino- ? 
phile,  at  Icr^e  extremity.  ) 


Spores. 


I.  Glugeidiaru. 


Form  variable 


{CapHulen  2 II.  llyxidiaM. 
rap8ide8  4 III.  Chlorotnyxans. 

Vacuole  1,  io<linopbile.     Capsules  1-2 IV.  Myxobolans. 


The  three  principles  mentioned,  which  form  the  basis  of  Th^lohan's  classification, 
are  unquestionably  sound  as  far  as  they  go,  but  to  obtain  a  satisfactory  arrangement 
it  will  sometimes  be  necessary  to  employ  additional  characters  and  to  arrange  them 
in  a  diflPerent  onler  of  rank.  Especially  will  it  be  necessaiy  in  the  Phmioeystes  to  refer 
constantly  to  the  symmetry  and  topography  of  the  spore. 

Further,  while  there  can  be  no  question  as  to  the  propriety  of  drawing  a  sharp 
line  between  the  ^'Glugeidians"  of  the  above  table  and  the  remaining  Myxosporidiaj 


"Bull.  Soc.  philomat.  Paris,  1892,  iv,  pp.  165-178. 

t  While  as  a  general  principle  this  is  beyond  question,  indications  are  not  wanting  to  show  that 
in  some  cases  the  seat  and,  to  a  somewhat  less  extent,  the  host,  bear  some  relations  to  generic  lines. 
One  of  the  most  signiticant  facts  of  organal  and  zoological  distribution  is  the  following : 


Fomis. 


Total  imnilx^r 
of  »pecio9. 


Non-va(*uolouM. 
VacnuUnm  


Gall  and  uri- 
nary bladders, 
bile  ducts  and 
urinary 
tubulea. 


Remaining 
organs. 


V»M\v  many  ...    Ad plur'*{3  f)  \  Anbut2(or3). 


t  PansporohlaHt :  Tho  transparent  i>liiHiiia-si>]»oro  fonuod  by  the  condensation  of  a  portion  of  the 
plasma  around  one  of  tho  n\nnero\i»  nticloi  of  tl»o  ondoplasni  of  tho  niyxosporidiuni;  in  distinction 
from  the  sporoblasts  which  result  from  the  scguioutatiou  of  the  pansporoblast. 
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the  division  certainly  can  not  rest  upon  such  a  comparatively  ununportant  character 
as  the  shape  of  the  spore.  1  have  regarded  this  division  as  of  ordinal  value  and 
define  the  two  orders  thus: 

I.  Cryptocystes  ord.  nov.  Myxosporidia  in  which  the  pansporoblast  i)roduce8  many 
(at  the  fewest  8)  spores;  the  last  minute,  without  distinct  symmetry,  with  a  single 
capsule;  type  (and  only)  family,  Glugeidw  fam.  nov. 

Etymology:  x^wttto?,  concealed;  x^i/rrf^r,  capsule. 

II.  PhcenocysteH  ord.  nov.  Myxosporidia  in  which  the  pansporoblast  produces  few 
(at  the  most  2)  spores;*  the  last  relfitively  large,  with  distinct  symmetry  and  2  or 
more  cai)sules;t  tyi3e  family,  MyxohoUdw  fam.  nov. 

Etymology:  ^a^'vo;,  I  appear;  xoazi^^  capsule. 

L  CRYPTOCYSTES  ord.  nov. 

GLUGEID^  fam.  nov. 
G7ii^eid^«  Th<^lobaii,  1892,  BuH.  Soc.  phiUnnut.  Paris,  iv,  pj).  173-174. 

Definition  (provisional  as  regards  negative*,  characters):  Cryptoeystes  destitute  of 
a  bivalve  shell;  with  the  cai)sule  at  the  anterior  extremity  and  with  an  aniodinoi>hile 
vacuole;  tyi)e  genus,  Ghujta  Thelohan. 

This  family  contains  three  genera,t  whose  relations  are  shown  in  the  following 
table: 


M3nco8poridiuin . 


Spores  fonned  in  paimporo-  ,    ,.„„„p„rohla«t  innnbrai.e.    |  (Jenera. 


bluat 


I 


Present Inconstant,  mimenniH |  Not  subpersifltent 1  (Hufjea  Tbrlobun. 

Absent ,  Inc<»nHtant,  numorous ;  SubiM*r8ist<ait I  VUistophota  gen.  nov. 

Absent Constant,  8 Subix^rsistt-nt i  Thelohauia  Ileiinej^iiy . 


GLITGP:A  Th<«l.»han.   1891. 

Compt.  Rend,  hobdoin.  Soc.  IJiol.  Pam,  iii,  i».  '2^^;  ih.  Tli<^lohaii,  1892,  \K\\\\.  Soc.  pliilomat.  Paris, 
IV,  p    174. 

Definition :  Glugvidw  possessing  a  myxosi>oridinm,  and  in  wliich  the  pansporoblast 
produces  an  inconstant  but  large  number  (always  more  tlian  8)  of  spores;  pansporo- 
blast membrane  not  subpersistcnt;  type,  G,  microHpora  Thel.  (synonym  for  G,  anomala 
Moniez). 

Olugea  anomala  Mouiez,  1887. 

Noseina  anomala,  Compt.  Rend.  Acad.  Sci.  Paris,  civ,  p.  1312;  Glmjea  microMpora,  Th<*lohaii,  1891, 
Coin])t.  Rend,  licbdom.  8oc.  niol.  Pans,  in,  p.  29. 
Olugea  destruens  Thelohan,  1892. 

Boll.  Soc.  philoniat.  Paris,  iv,  ]»j).  165,  174  (footnote). 


*  Three  asserted  in  one  species  (Lcsydi^,  Miillcr'n  Archiv.,  1851.  p.  229). 

t  Except  (at  most)  two  Myxoholus  species  (one  of  them  perhaj)s  inconstantly ),  wliicli  have  suffered 
reduction  to  one. 

tTli^lohan  rocoj^nizes  only  2  k''"*J^*i*»  th©  distinctions  between  which  arc  mainly  based  upon 
the  three  characters  noted.  If  (as  both  he  and  I  believe)  these  characters  are  suflici(*nt  to  determine 
genera  at  all,  a  third  genus  must  be  recognized,  as  Ple'iHtophora  iypicalia  sp.  nov.  could  not  (as  the  above 
table  shows)  well  be  forced  into  either  of  the  existing  ones. 
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PLEI8TOPHORA  •  gen,  nov. 

Definition  (provisional  as  regards,  negative  characters) :  Olugeidae  destitute  of  a 

myxosporidium  and  in  which  the  pansporoblast  produces  an  inconstant  but  large 

number  (always  more  than  8)  of  spores;  pansporoblast  membrane. subpersistent  (as  a 

polysporophorous  vesicle) ;  type  (and  only)  species,  P.  typicalis  sp.  nov. 

Plelstophora  t3rpioalis  sp.  nov. 

(Corpuscles  of  Coitus  soorpio  Th^lohan,  1890,  Annal.  de  Microgr.  Paris,  ii,  pp.  203, 212 ;  ib,  Th^lo- 
han,  1891,  Compt.  Rend,  liebdom.  Soc.  Biol.  Paris,  iii,  pp.  27-8;  ib.  Henneguy  and  Th^lohan, 
1892,  Annal.  de  Microgr.,  iv,  pp.  618-619,  622,  631,  636.) 

Pansporoblast:  Spherical,  diameter  15  to  18  /i. 

Spore:  Ovoid;  length 3//;  breadth  1.5  to  2.0 /i;  chromatophile  granules odjpZi^r.  4. 
Habitat:  Interior  of  fibrillsD  of  muscles  of  Coitus  scorpio;  diseased  mass  forming 
white  streaks  5  to  6  by  3  mm. ;  not  leading  to  muscle  degeneration. 

THfiLOHANIA  Henneguy,  1892. 

In  Th^lohan,  Ball.  Soc.  philomat.  Paris,  iv,  p.  174  (footnote);  ib,  Hennegny  and  Th^ohan, 
1892,  Annal.  de  Microgr.,  iv,  p.  639. 

Definition  (provisional  as  regards  negative  characters) :  Olugeidae  destitute  of  a 
myxosporidium  and  in  which  the  pansporoblast  produces  constantly  8  spores;  pan- 
sporoblast membrane  subpersistent  (as  an  octosporophorous  vesicle);  type,  T.  giardi 
Henneguy.t 

Th^lohania  oontejeani  Henneguy,  1892. 

In  Th^lohan,  BuU.  Soc.  philomat.  Paris,  iv,  p.  174  (footnote). 
Th^lohania  octospora  Henneguy,  1892. 

In  Th<51oban,  BuU.  Soc.  philomat.  Paris,  iv,  p.  174  (footnote). 
Th^lohania  giardi  Henneguy,  1892. 

In  Th^lohan,  Bull.  Soc.  philomat.  Paris,  iv,  p.  174  (footnote). 
Th^lohania  maorooystis  sp.  nov. 

(Sarcosporidian  of  Palcemonetea  varians  Garbini,  1891,  Atti  Reale  Accad.  Lincei  Roma,  vii, 
Sem.  ^  pp.  151-152,  with  figs. ;  myxosporidian  of  ibid,  Th^^lohan  and  Henneguy,  1892, 
Compt.  Rend,  hebdom.  Soc.  Biol.  Paris,  iv,  p.  586). 

Sporophorous  vesicle  (subpersistent  pansporoblast)  elongate-fusiform. 
Habitat:  Muscles  of  Pake^nonetes  varians  from  the  Mincio,  near  Yerona. 

U  PHiENOCTSTES  ord.  nov. 

It  is  in  the  classification  of  this  order  that  the  criteria  furnished  by  Th^lohan  most 
need  to  be  supplemented  by  considerations  drawn  from  the  symmetry  of  the  spore. 
Considering  the  taxoiiomic  importance  of  symmetry  throughout  the  animal  kingdom, 
it  is  strange  that  no  attention  has  yet  been  paid  to  it  in  the  Myxosporidia.  But  a 
little  study  of  it  shows  that,  whereas  in  all  fusiform  spores  the  pointed  extremities 
have  heretofore  been  loosely  lumped  together  as  "ends,"  those  of  Myxidium  lieber- 
kuhnii  Biitschli  are  not  ends  (sens  «fn*c<.j= anterior  and  posterior),  but  sides;  for  the 

•Etymology:  7rAe?(Trof,  very  many;  (jtrpeiVy  to  carry. 

1 1  propose  r.  giardi  Heuuoguy  as  the  type  of  the  genus. 
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spore  is  symmetrical  on  either  (right  or  left)  side  of  the  vertical  plane,*  but  it  is  asym- 
mf^tric  on  either  (anterior  and  posterior)  side  of  the  transverse  plane.  On  the  other 
hand,  if,  as  seems  probable,  the  generic  reference  of  G, !  diphxys  sp.  nov.  be  correct,  then 
"ends"  in  Cystodiscus  are  ends,  i^roperly  speaking.  It  is  needless  to  emphasize  the 
taxonomic  import  of  these  results,  for  we  are  thus  enabled  to  orient  the  spore  and  the 
results  of  such  orientation  may  be  summed  up  as  follows : 

1.  Within  this  order  the  most  important  characters  are  the  position  and  grouping  of 
thecapsules.  Compared  to  this  the  mere  number  of  these  bodies  is  a  character  of  minor 
importance;  for  not  only  has  Myxobolub  1  or  2  and  Oi/stodisciis  2  or  4,  but  the  number 
even  varies  in  the  same  species,  MyxidiHrn  lieherk'dhnii  Hiitschli  hjiving  2  or  4.t 
But  whether  1  to  2  or  2  to  4,  the  topographic  relations  arc  never  varied.  Thus  in 
Jlfya?o6o/w«  they  are  always  in  one  group  at  the  anterior  end;  in  Cystodiscus  in  two 
groups,  anterior  and  posterior;  and  in  Myxidium  in  2  gnmi)s,  right  and  left. 

Similar  results  are  obtained  with  relation  to  the  position  of  the  valves,  or,  in  other 
words,  to  the  orientation  of  their  plane  of  junction. 

The  following  table  shows  the  relations  of  these  points  to  generic  lines: 


Comparison  of  yenin-io  characters  in  the  Phanovystes. 
[X=:preaent;  0  — ab.sent;  (  )  -=leH8  UHual;  —  —condition  not  known.] 


Symmetry. 


Cap8ule8. 


Shell. 


Antero-    Bilat 
poste-       eral ; 


I  In  one 


In  two  ffroupH. 


Inclination  of  | 
plane  of  junc- 
tion of  valv«'8  I 
to  longitudinal    .- 


nor. 


I  K^»'>P  '  '    Hi- 

NumherJ  'at  the     JJ' 

perfect.,  'anterior    At  tlie  I  ,      ,,      ^.u^t. 

'■">'■»     <•"•''■■■""■  "it."'  \ 

,     '  W1UU8.  I 

I  I     «'n<lH.  ^ 


plane. 


O-^ 


1M»\ 


Cyttodiseui  Lutz. 

Myxobolus  hiitschli  ieim.  strict 

Hennegvya  Thelohan 

Chloroniyxum  Min;;uzziui 

Mixoioma  Tlu'lohan 

Sphctrospora  Tlielohan 

Ceratomyxa  Thelohan 

Myxidium  JJiitschli 


A 

X 
X 
X 
X 
X 

(') 


2  (or  4) 

2  (orl) 
•> 

•i 
•> 


2  (or  4) 


0 


(0 


'Imperfect.     Shell  and  capsules  symmetrical:  sporoplasm  unilateral. 

'  From  analogy  and  general  similarity  of  appearance,  this  genus  can  hardly  be  other  than  bivalve. 


•The  throe  plaue.s  to  which  syiuiuetry  may  be  referred  may  be  thus  delinod: 
Vertical  plane:  MediaQ,  loa<jitadiiial  ami  intorcapsular  in  jiosition. 
Transr erne  plane:  Vertical,  traii3Vt;r»o  and  (ia  MffxohithiH)  postcapsnlar  in  position, 
LoiKjitudinal  plant:  Horizontal,  lou(,(itndiual  and  percajisnlar  in  position. 

t  Balbiani,  1883,  Journ.  de  Microgr.  Paris,  vii,  p.  274,  lig.  61  g. 


uole. 


TadL 


— 

M 

• 

0 

_< 

A 

0 

)  ^ 

0 

0 

0 

0 

0 

0 

0 

0 
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From  this  table  we  may  conclude  that — 

1.  Cystodisous  Latz  is  certainly  entitled  to  separate  family  rank. 

2.  Henneguya  Th^lohan  agrees  with  Myxoholus  in  every  respect  but  one,  the  pres- 
ence of  a  tail. 

3.  Th^lohan's  groups,  '^ MyxidUes'^'^  and  "  Chloromyxees^^  must  undergo  rearrange- 
ment (see  table  below);  for  clearly  Okloromyxum  Mingaz,  Mixosoma  Th^l.,  and 
Sphcerospora  Th61.  form  a  compact  group,  with  which  Myxidium  has  no  character  of 
consequence  in  common  except  the  absence  of  a  vacuole. 

4.  Sphcerospora  and  Mixoso  ma  do  not  differ  at  all  in  the  characters  given  (the 
distinction  between  these  unispecific  genera  resting  solely  upon  the  shape  of  the  spore), 
and  the  two  taken  together  present  only  a  single  character  in  contrast  to  Chloro- 
myxuniy  viz,  the  number  of  the  capsules. 

5.  Ceratomyxa  agrees  sufficiently  closely  with  Chloromyxum  to  permit  its  reference 
to  the  Chloromyxida^. 

6.  Myxidium  must  form  the  type  of  a  separate  family. 

The  following  table  shows  the  relations  of  Th^lohan's  classification  to  the  one 
now  proposed : 


—        ----- 

Tb^lohan'sclasHiflcation.    * 

Propose<l  classification. 

Group. 

Genus.                   Family. 

Chabactrbs. 

No  vacuole,  2 

2capflalea. 
(11.  Myxidians.) 

Fusiform,  1  capsule 

JfyxwftumBUtAchli. 

Myxidiidm 

Bilateral  but  not  antero- 

or 4  cap- 

at  each  extremity. 

posterior  symmetry: 

suleM. 

Myxidium  Biit* 
schli. 

capsules    in    2   groups 
right  and    left;   no  bi- 
valve shell ;  no  vacuole. 

1 

Elongated ;     shell. 

Ceratomyxa  Th61  .. 

1 

formed  of  2  hollow- 

■  cone    valves    sol- 

Spores. 

dered  alonff  their 
bases.      Oerato- 
myxa  Th61. 
Flattenedovoid, 
more  or  less  elon- 

gate.    Myxotofna 
Th61. 

'  ChloromyxidtB. 

Bilateral  but  not  antero- 

Chloromyxum Mln- 

posterior  symmetry; 

Spherical.     Sphce- 

)    gaz,  et  sub-gen. 

capsules  in  1  group  (at 

rotpora  Th6l. 

Sph€tro9pora. 

the  anterior  end) ;  a  bi* 

valve  shell,  with   the 

4  caps  ales.                  Chloromyxum 

valve-junction  plane  per- 
pendicular ( ?)  to  the  lon- 

(III. Chloro-        Mingas. 

myxans.) 

gitudinal  plane;  no  vac- 

uole. 

One  iodino- 

IV.  Myxobolana. 

Destitute  of  a  taU: 

phile   vac- 

capsules  1   or  2. 

uole  ;  1  or  2 

Mhxobolua    B  tt  t- 
schli. 

oapaulea. 

Spore-shell. 

Jfysw&olu«BQtachU. 

Myxobolidoi 

Bilateral  but  not  antero- 

With a  tall;  cap- 

posterior symmetry; 

sules  2.     Htnne- 

capsules  in  1  groap  (at 
the  anterior  end) :  a  bi- 
valve  shell  with   the 

1    guya  Thdl. 

1 

1 

valve-Jnnction    plane 

1 
1 

parallel  to  the  loncita* 
oinal  plane,  an  ioaino> 

nhile  vacuole. 
Buateral  uid  antero-pos- 

Cy9todi*ru9  Lutz. 

GyttodiMcida  . . 

1 

terior  symmetry;  cap- 

sules in  2  groups,  ante- 

rior and  jDosterior;  a  bi- 
valve aheU  with  the  valve- 

junction  plane  perpen- 

' 

dicular  to  the  lon^tadi- 

' 

nal  plane;  condition  of 

t 

1 

sporoplasm  unknown. 
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A8  a  result  of  this  analysis,  tlie  onler  PhwftocifsteH  may  be  divi<le<l  into  tli<»  foUow- 
ing  families : 

CTSTODISCIDiE  fain.  iiov. 

Definition:  Phfenocyateff  whose  spores  ])ossess  antero-|)osterior  and  bihiteral  sym- 
metry; capsules  in  2  groups,  situated  at  the  (anterior  and  i»osterior)  en<ls;  a  bivalve 
shell,  the  plane  of  Junction  of  wliose  valves  is  perpendicular  to  the  longitudinal  plane: 
condition  of  sporoplasni*  unknown;  ty[)e  (and  only)  genus  CyHtodlttcumLxxtz. 

CYSTODISCrs  Lutz,  I«S9. 
Centralbl.  1'.  Bakt.  u.  l^arawitenkch'.,  v,  j».  SS. 

Definition:  Characters  those  of  the  family;  ty]»e,  (!.  immcrsuH  Lutz. 

Cystodiscus  immersus  Lutz,  1^<S9. 

Centralbl.  f.  Bakt.  u.  ParaHitenkd(\,  v,  pp.  H4-SS;  W^a.  sopMratoly  and  sii!)8«'(iueiitly. 
CjTStodiBCUs  ?  diploxys  sp.  no  v. 

(Psoroaperms  ol  Pyialin  riridana  Ball)iani  1«<>7,  .Joiini.  Anat.  et  Physiol.  PariH,  p.  %\7t  (foot- 
note), t.  12,  f.  10-12.) 

Spore:  Parallel-sided  fusiform ;  ends  symmetrically  double  convex-curvcMl  i»ointed ; 
plane  of  junction  of  valves  coincident  with  the  vertical  plane;  capsules  1  at  each  end, 
of  equal  size. 

Habitat:    Tortrix  viridana. 

M7XOBOIiIDiB  fain.  nov. 

{MyxoaporUliecpi  Peru«?ia,  1891,  BoU.  Srientif.  Pavia,  xiii,  p.  23;  "Myxobol6«H''Th<51ohan,  1892, 
Bull.  Sor.  philoiuat.  Paris,  iv,  pp.  173,  17().) 

Definition:  Phcrnociistes  whose  spores  are  destitute  of  an tero- posterior,  but  pos- 
sess bilateral,  symmetry  ;t  capsules  in  1  group  at  the  anterior  end;  a  bivalve  shell,  the 
plane  of  junction  of  whose  valve  is  parallel  to  the  hmgitudinal  ])lane;  an  iodinophile 
vacuole;  type  (and  only)  genus,  Myxobolm  Biitschli. 

MYXOBOLrS  Biitschli,  1HS2. 

Bronn's  Thit>r-l{oich.  i,  t.  3S,  f.  JJ-IO;  yfysoHpnridinm  <)  Pcnij^ia,  18111,  Boll.  Srimtif.  Pavia,  xiii, 
p.  23;  MiixnholuH  i'A  MifroHporidiitm  \V<iItiHT,  lSi)2,  Sitz;^sbor.  <1.  (ft'srllsrli.  N.itiirf.  Froundr 
Berlin,  pj».  .3^1-35;  .yfifxobolitH  ft  ffenfj(';finfu\  Th«''loli:in.  1S1I2,  Bull.  Soc.  philoniat.  Paris,  iv, 
pp.  17B.  177. 

Definition:     (,'haracters  those  of  tin;  family;  type  M,  milllcri  Hiits<'hli. 


* Sporoplanm.     Protoplasm  of  the.  spon*. 

tl  propose  Myxoxporidinm  i*«Tnt;ia  ;^yiH»nyin  Un  MitJoholu^  Biitschli  j  as  tin*  typ«*  ;;<miijs  of  th«t  Fatn. 
Mjfxa9porid\eiv  Perugia. 

tEzcept  species  which  have  isutfered  n-iliiction  of  rh;ir;M-t»Ts  ( .Uz/xo^oZ/i^*  nnicdithulntuH  sp.  nov.,  yf, 
piriformi8  Tln^*l. ). 

^I  propose  M.  merlucii  Per.  as  the  type  •*p«(ies  of  this  «:«iius. 

ll  I  propose  H.  p«oroHprrinira  Thel.  as  tin*  ^^eiHiir  typ«*.  No  valiil  jjeiuTic  (listinetioii  mmmms  p(»AHi- 
ble  between  the  iintailed  and  the  tailed  forms,  for  \vhi«h  latr«r  Tlii-lohan  proposed  Ifrnnptfin/a.  Apart 
from  the  absence  or  preseuei' of  a  tail  'hoth  of  whirh  ronditions  in  ly.  accrMdiii;;  to  ;;ood  ohnervers, 
occur  in  the  same  species;  v.f.  Wcltner.  Sitzi^slxT.  Ges.  Xaturf.  Freiiride  lirrliii,  1X1)2,  pp.  'jx-'Mi)  the 
only  character  reli«'d  iij»ou  for  tht;ir  separation  is  the  eonstaney  of  2  i'apsules  in  tin*  tailo<l  forms,  hut 
thia  is  also  the  typical  number  for  Myxobolu«  and  the  presence  of  two  excttptional  s]»ecies  does  not 
militate  against  the  rule. 
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Myzobolus  TmioapcalatiM  sp.  nov. 

(FHorospenn  of  Labeo  niloticnti  Miiller.  Miill«r*(i  Arohiv.,  1841,  p.  487,  t.  16,  f.  5  or-d,) 

Bpore:  Of  the  form  and  size  of  Chloromyxum  dujardini  Th^l.;  capsule  only  1, 
obliquely  directed. 

Habitat:  Labeo  niloticwtj  from  the  Nile. 

Mincobolus  piriformis  Th<^lohan,  1892. 

Bull.  8oc.  philomat.  Paris,  iv.  p.  177. 

Mincobolus  inequalis  sp.  nov. 

( Faorosperms  of  Pimelodtm  hlockii  ( Valenc. )  MUIler,  MiiUer'H  Archiv.,  1841,  p.  487,  t.  IH.  i.  t\  n.  h  ) 

Spore:   Length  11  //;  breadth,  7  ^;  capsuleH  2  of  unequal  size. 
Habitat:  On  Punelodm  clnria^  Bloch  (=8ilurus  clarion  Valenc),  from  (luiansi 
and  Surinam. 

Myzobolus  mugilis  Peragia,  1891. 

Myxonporidium  mugiliH,  Boll.  Scieiitif.  Pavia,  xiii,  pp.  23-4;  MyxoboluM  mugilu  Th^lohan,  1892, 
Bull.  Soc.  philomat.  Paris,  iv,  p.  166. 

Myzobolus  oviformis  Tholohan,  1892. 

Bull.  Soc.  philomat.  Paris,  iv,  p.  177. 

Myz'olxrias  mtiUeri  BiitHchli,  1882. 

Broim's  Thier-Ueich,  i,  t.  38,  f.  6-10. 

MyzoboluB  oblongus  sp.  nov. 

(Psorosperms  of  CaiostomM  iuherculatus  Miiller,  Miiller's  Archiv.,  1841.  pp.  487-90, 1. 16,  f.  7-9.) 

Cyst:  Round  or  elliptic,  1  mm.  or  less. 

Spore:  Spatular  or  rouiKl-oblong;  length,  14  to  17//;  greatest  breadth  and 
greatest  thickness  at  about  the  Junction  of  the  anterior  and  second  fourth  of  the 
length;  breadth,  8.5  /i;  thickness,  5  to  6  /<;  width  of  ridge  nearly  equal  to  one-third 
of  thickness;  capsules,  2;  nuclei  2,  and  perhaps*  more;  vacuole  not  seen. 

Habitat:  Subcutaneous  on  head  of  Erimyzon  sucetta  Lac.  (=  Catostomtis  tuber- 
culatus  Le  Sueur). 

MyzoboluB  ellipsoides  Th61ohan,  1892. 

Bull.  Soc.  philomat.  Paris,  iv,  p.  177. 

Myzobolus  bicostatUB  sp.  iiov. 

(Myxosporidian  sporeof  branchim  of  Tinea  vulgaris  Biitschli,  1882;  Bronn's  Thier-Reich,  i,  t. 
38,  f.  19.) 

Spi)re:  Shell  with  2  oblique  rjibs  over  the  longitudinal  axes  of  the  capsules;  cap- 
sular index  0.50.  t 

Habitat:  Branchiae  of  Tinea  tinea  L. 

Myzobolus  lintoni  sp.  nov. 

(Psorosperms  of  Cyprinodon  variegatu9  Linton,  1891,  Bull.  U    S.  Fish  Com.  for  1889,  ix,  pp. 
99-102,  t.  35,  f .  1-16. ) 

Spore:  Ovate;  length,  13.9  //;  breadth,  11  /i;  thickness  about  8  /i;  shell,  valves 
separating  rapidly  in  sulphuric  acid  (cold,  concentrated);  capsules,  2,  equal;  fila- 
ments extruded  under  influence  of  sulphuric  acid  and  of  iodine  water;  nuclei  ad  plur. 
4,  2  of  which  are  the  pericornual;  f  vacuole  present. 

"The  condition  of  the  material  being  such  as    not  to   exclude  the  possibility  of  sporoplasmio 
degeneration,  these  results  are  not  entirely  decisive. 

t  Capsular  index.     The  ratio  of  the  length  of  the  capsule  to  the  autero-posterior  diameter  of  the 

shell  cavity. 

;  IWicornual  nuclei.     The  2  nuclei  ( *'  granules  "  "  globules  "  )  situated  at  the  antero-lateral  angles 
^cornua)  of  tlio  sporoplasm  or  ou  the  posterior  extremities  of  the  capsules. 
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Habitat:  SiUK*iitaiuvus,  ou  (*'/v»'«.».^*m.  i.»w  .y.i.  •  ,.  iintu  iIm>    \»l  »♦»»»■     w    W-S- 
Holl,  Mass.,  Auinist  l\>,  ISSi^ 

MyzoboluB  obesua.  $p.  tio\ . 

(Psorosperui  of  iho  *•  AMoUo."   I'.-^nK  »iu.  In*.*    IhmikiI.    Mit-.i,.!      in    i     ••"■«    «».    ii  > 

Spore:  Very  broadly  ova  to. 
Habitat:  On  AUninius  albiimus  I.. 

MyzoboluB  cycloides,  sp.  no  v. 

(PsorospemiH  of  (^itprinuH  nitthin  (/mi'.)  Miillii    iMnlii  i  ..    .i    i,i        f'  '<    m     '    '    '        '     mi    I    | 

Spore:  Subcircularnvatr  tohioinllv  immihIiiI  t\\\\,n> 

Habitat:  ()])ercl4Miii(l  psriKiohriinrlihi  oi  li  m  i>n  n,.  i  i,hin>.  \     i,    .    >     ., 

May  and  June. 

Myzobolus  spberalis  np.  no  v. 

(Pflorosp^rniH  of  ('orr/funiiM  ft la  i  )ii|i.if<«i#    I*'/!    .i-  ;    ■.    . 
L^nian.  (i*tin'\'n,  )ffi.  Il.'i  I  , 

Spore:  T'ntaih'd:  ]fi'iU'rt\y    [ihrui  .j|     /;   ..,./  y.  '» 
very  strongly  rf'fi ill ;r<-rjt.  •' nu*  Inji-       ?     ,/.,',./ 

Habitat:    Cvf-t-  iiti\f*'t\t\f'*\  \,f    <.'./,,.,.'. 
/«rfi  Jur. 
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MyzoboluB  BtrongyluruB,  8j>.  nov. 

(Psorospenns  of  Synodontin  nchal,  Mliller,  Miiller's  Archiv.,  1811.  pp.  480-481,  t.  16,  f.  2.) 

Spore:  Body  anteriorly  blunter  than  in  M,  HchizuruH;  length  of  body  9  /^;  breadth 
6.4  fi'j  tail  single,  undivided,  very  peculiar  in  being  constantly  oblique  in  the  longi- 
tudinal plane. 

Habitat:  Encysted  in  skin  of  head  of  8.  schal  from  the  Nile. 
MyzoboluB  kolesnikovi, ""  sp.  uov. 

(Psorospenns  oIl  Coregonus /era  Kolesiiikoff,  1S8B,  Veter.  Vestnik  Kharkoff.,  v,  pp.  242-248,  f.  1-3.) 

Cysts:  Numerous  (up  to  80),  spherical  or  oval,  10  to  30  nun.  long  by  7  to  20  mm. 
broad. 

Spore:  Round  or  oval  with  a  shar])  anterior  end;  tail  single  or  double,  thick  at 
its  origin,  attenuating  gradually. 

Habitat:  Interstitial  connective  tissue  of  tlie  thoracic  muscles  of  Coregontcft /era 
Jur. 

Kolesnikoff's  figures  show  the  ^*  double"  tail  to  be  merely  the  separated  (lat- 
erally shifted)  halves  of  the  really  single  tail.  To  this  species  shouhl  probably  be 
approximated  one  of  Claparcde's  3  forms,  t  viz,  the  tailed  form  habitant  in  the  muscles 
of  C.  fera. 

MyxoboluB  linearis,  sp.  nov. 

(Psorospenns  of  Pimelodua  ftebce  and  of  Plat y stoma  fasciatum  MiiUor,  Miiller's  Archiv.,  1841,  p. 
489,  t.  16,  f.  10). 

Spore:  Body  lanceolate-linear;  length  3  to  4  times  breadth;  capsules  2,  equal, 
entirely  parallel-appressod;  tail  single,  occasionally  dcmble. 

Habitat:  Cysts  in  membrane  lining  branchial  cravity  of  Rhamdia sebw Cuv.  &  Val., 
and  in  branchial  lamelhe  of  Vscudoplaty  stoma  fasciatum  L.,  both  from  South  American 
rivers. 

In  cysts  at  thti  base  of  the  dorsal  fin  of  Ameiurua  melas  liaf.,  from  Storm  Lake, 

Iowa,  a  spore  occurs  which  I  strongly  suspect  to  be  identical  with  this  species,  as  it 

answers  in  every  respect  to  the  above  (rather  meager)  diagnosis.     It  is  peculiarly 

interesting,  as  X\w  tail  is  c()mi»osed  of  a  dorsal  and  a  ventral  half,  and  is  insoluble  in 

sulphuric  acid  (cf.  M.  macrurus). 

MyzoboluB  schizunis,  s)).  nov. 

(P8orosj)ernis  of  Ehox  Ihc'iuh  Miiller,  MiUlor's  Archiv.,  1841,  pp.  477-478,  t.  16,  f.  1.) 

Cyst:  0.44  to  1.01)  mm.  in  diameter. 

Spore:  Body  oval,  length  12  ;<;  bn^adth  0  /^;  thickness  one-half  the  breadth;  tail 
stout  at  origin,  3  to  4  times  k*ngth  of  body,  v^ery  frecpiently  (probably  as  a  rule)  more 
or  less  bifurcate*;  capsules  li,  equal,  diverging  posteriorly. 

Habitat:  In  cellular  tissue  of  the  eye  muscles,  in  that  of  the  sclerotic,  and  in  that 
between  the  sclerotic  and  choroid  of  Ehox  lucim  in  May  and  June.  Miiller  failed  to  find 
it  in  North  American  pikes. 


*  Dedicated  to  \.  F.  Kolesnikoff,  who  first  ti«^nro(l  this  form. 

tClapanMlc  in  Limor.s  IliMt.  N;it.  d.  Poissoiis  <lu  bassin  <lu  L(^inan,  pp.  113. 

F.  C.  B.  1891 27 
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MjJuhoinB  crepliiii,*  Ap.  nor. 

(PfiOTfMipcsniM  of  Ar^trima  rnlgarin  Crephn.,  1842,  Wiegm.  Archiv.  f.  Naturgeaeh,  ij  pp.  61-63,  t.  1. 
{.  \  a-t',  <:f,  We]tner,  1892,  Sitzimgii.-Ber.  Geo.  Naturf.  Freunde  Berlin^  pp.  29-31,  3A). 

Bpcre:  Body  don^^ate  ventrir^ose-elliptic ;  length  17^  u;  breadth  5.8  ^;  tafl sample, 
an  long  an  or  a  little  longer  than  the  body;  capsules  2,  equal. 

Habitat:  On  Gymnoeephalun  cernua  L.,  collected  March  14, 1837. 

Weltner  believes  the  fonn  obser\'ed  by  him  in  the  ovary  of  Esox  lutiuM  to  be  iden- 
tical with  this  form.     Weltner's  species  was  sometimes  tailed  and  sometimes  untailed. 

If  jxoboltM  pmotompermicsL  Th^oban,  1892. 

Htmnegufa  p9&rotiperm%tM,  Bnll.  S<h!.  philomat.  Paria,  iv,  pp.  167,  176. 

Mirjcobolns  diplanu,  «p.  nov. 

CPfioroap^snna  of  kidney  of  /»to  vulgarin  Biitacbli,  1882.  Bronn's  Thier-Reich,  i,  t.  38,  £.  21.) 

De^9cription  (from  iigare). 

Spore:  Capsales  2,  e<jnal,  poHteriorly  situated;  tail  doable  from  base,  the  2  halves 
adnate. 

Habitat:  Kidney  of  iMa  lota  L. 

CHI«OROM7XID.SI  fam.  nov. 

C  Chloromyxdew  "  et  "  Myxidi^^^eM"  (pars)  Th<^lohau,  1892,  Bull.  See.  philomat.  Paris,  iv,  pp. 
173,  176.) 

Definition :  Phwnocysten  destitute  of  anteroposterior,  but  possessing  bilateral, 
symmetry ;t  capsules  in  1  group  at  the  anterior  end;  a  bivalve  shell,  the  plane  of 
junction  of  whose  valves  is  perpendicular  (!)  to  the  longitudinal;  no  vacuole;  type 
genus  Chloromyxum  Ming. 

CHLOKOMYXUM  Mingazzini,  1890. 

Bull.  Soc.  Nat.  Napoli,  iv,  p.  160;  t&.,  SphiFrosporay  Myxoaama  et  Mixoaamat  Tb^ohau,  1892, 
Hull.  Soc.  pbilomat.  Paris,  iv,  pp.  173,  175-6. 

Definition:  Chloromyxidw  with  subspherical  or  ovate  spores,  whose  breadth  does 
not  exceed  their  length;  valves  hemispherical;  sporoplasm  bilaterally  and  symmet- 
rically situate<l;  type  C  ley  digit. 

Chloromyxum  «w«.  strict. 

Definition:     Qmidri<;apsulate  Chioromyxa;  type  C,  ley  digit, 
Chloromyxum  fluviatile  Th^^loban,  1892. 

Hull.  Soc.  pbilomat.  PariH,  iv,  pp.  173,  17H,  fig.  2. 


•  Dedicated  to  tbc  discoviTor,  J.  (!.  L.  ('rejdin. 

t  Imp«*rfe<'t  from  unilatornl  ponition  of  HporopluHni  in  Ceratomyxa. 

tSoe  subgonuH  Sphwronpora.  p.  410.  The  tabic  on  p.  411  siioNVft  tbat  Sph<pro8pora  and  Jfiroaoma 
diflfor  from  ('hloromyxum  by  only  a  single  cbaractcr,  viz:  tbo  number  of  tbe  capsules.  As  sbown  on  p. 
411,  MiiH  cbaract«r  iH  a  Hul)or(linato  chh*  (;()iii]»arod  to  tbo  (jronpin(j  and  position  of  tbe  capRules,  in 
wbicli  latter  all  tbe  tbrer  genera  agree.     Tb«\v  may,  tlienfon',  all  be  gr<)n])e(l  unHer  one  genus. 

riie  two  uniHjK'eific  genera  SphwroHpora  and  MixoHoma  bave  (at  leant  as  far  as  tbe  record  now 
hIiowh)  abHcHutely  nodistinetivr  cliaraeter  \\\\\  Wus  Hlutfu-  of  the  nport'.  Tln'V  are  tbe  re  fore  fused.  l*rovi- 
sionally  (but  witb  some  besitntion)  1  bavi-)  recoi^ni/rd  Sphtrr<tHfhH'a  (including  .)fixoMoma)  as  a  sub- 
goniiH.  Its  solr  ('laiin  to  siu-li  <list ii";('tion  rests  on  l!  cjpsnlrs  .is  against  4  in  ('hlonninisum  ]»roper.  It 
is  also  wortby  of  not*'  that  thr  possihility  of  transitions  are  Ity  this  <b*linition  arbitrarily  exchule^l, 
inasnnnh  as  all  our  rxprriencr  shows  that  inri»'as(»  of  rapsnle  num)>er  is  hy  dnpHcation  and  not  by 
(liUlil'uni.  So  tljat  tlu^  possibility  of  its  ultiniatr  rntirr  liision  witb  Chloromyxum  seems  by  no  means 
remote. 


\ 
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Chloromyzom  mucronatiun  sp.  nov. 

(Psorospernisof  Gadua  lota  Lieberkiihn,  MUller'H  Archiv.,  1854,  pp.  352-3,  368,  t.  U,  f.  5,6.) 

Myxosporidium :  Measuring  75  ;/  or  less;  s])berical  or  ellipsoidal,  rarely  irregular. 
Spore:  Broadly  rounded -oval;  concave  pointed  anteriorly;  length  ad  max.^  8  pi. 
Habitat :  Free  in  urinary  bladder  of  Lota  lota  L. 
Chloromyxum  leydigii  Mingaz.,  1890. 

BoU.  Soc.  Nat.  Napoli.,  iv,  pp.  160-4  (see  also  the  uext  species). 
Chloromyxum  inciBum  sp.  nov. 

(Psorosperms  of  Raja  hath  Leydig,  iliiller's  Arcbiv.,  1851,  ])p.  225-226,  234,  t,8,  f.  4a-/.) 

Myxosporidium:  Biliary  yellow,  roundish  or  somewhat  elongate,  29  to  88 /^  in 
diameter,  without  or  with  1  to  4  pansporoblasts. 

Spore :  Sharply  cuneate-oval, jpos^rior  border  radiate-incisedj  resembling  a  radiate- 
ribbed  Lamellibranch  shell. 

Habitat :  Free  in  gall-bladder  of  Raja  hatis  L. 

In  face  of  the  striking  difference  between  this  spore-form  and  C.  leydigiij  the 
present  evidence  (which  consists  of  Mingazziui's  opinion*  without  any  detailed  evi 
dence,  Perugia's  opinion,!  too  little  explicit,  and  the  probably  not  independent  opinion 
of  Th^lohanl)  is  insufficient  to  warrant  the  fusion  of  the  two  forms,  especially  as  it 
does  not  appear  that  either  Mingazzini  or  Perugia  examined  the  gall-bladder  of 
Raja  hatis, 
Chloromyxum  ?  ?  congrl  Perugia,  1891. 

Myxosporidium  oongri,  Holl.  Seientif.  Pavia,  xui,  pp.  24-5,  f.  15-20. 

Habitat:  Gall-bladder  of  Leptocephahut  conger  collected  in  August,  1890. 

Subgenus  Sph^krospora  Th^loban,  1892. 
Bull.  S<»c.  pbiloniat.  Paris,  iv,  p.  175;  Mixoaoma^  et  Myxosoma  ibid.,  p.  175. 

Definition:  Bicapsiilate  Ohloromyxa;  type  Chloromyxum  (aS.)  el egans  Thi^l. 

Chloromyxum  elegans  Tbc^lohaii,  1892. 

SphoroMpora  elegann,  Hull.  Sor.  pbiloniat.  I'aris,  iv,  pp.  167,  175. 

Chloromyxum  dujardini  Tholohaii,  1892. 

(Psorospernis  of  Cyprinm  rutihis  (parn)  Miiller,  Miiller's  Arcbiv.,  1841,  pp.  481,  486, 1. 16,  f.  4  ft,  c; 
j>soro8pern»  ot"  (ifprinux  triithrnphihalmuH  Dujardin,  1845,  Hist.  Nat.  des  Helniinthes.  p. 
H44,  t.  12,  f.  12  \,,  12  N,.) 
Mixosoma  dujardini,  Hull.  Soc.  pbiloinat.  Paris,  iv,  ]>.  175. 

Myxosporidinin:  1.25  to  l.oO  mm.  long. 

Spore:  Ovate,  pointed  anteriorly,  bioadly  nmnded  posteriorly;  length  10  to  13;^; 
capsules  2,  of  equal  size. 

Habitat:  Hram^liial  lamella^  of  Lniriscus  {Seardhiitts)  cri/throphthalmus  from  the 
Vilaine,  at  liennes,  France:  pseudobrancliia^  of  LcKciscuH  rutilm,  from  (Jermaii  rivers. 

Concerning  the  form  observed  by  him,  Miiller  says: 

Once  tberc  was  found  on  tlic  j»s«MidobrancbiM'  (  \tlK'nkirmnt)  a  mass  of  small  yellow  cysts.  Tbe 
size  of  tliirt  mass  was  1  lines.  Tliis  time  all  ibc  cysts  contained  elongate  capsules  witb  pointed  ante- 
rior and  bluntly  rounded  j)ost(*iior  ends  (f.  4  />).  <>n  tbe  llat  border  tbe  convex  surfaces  were  exactly 
equal  and  tbe  two  diverging  vesicles  were  attacbed  interiorly  at  tbeir  points. 


•  Boll.  Soc.  Nat.  Napoli.  1890,  iv.  pp.  160-161. 
t  Holl.  Seientif.  Pavia,  1890.  xii,  p.  i:^. 
;  Bull.  Soc.  phib>mat.  Paris,  1892,  iv,  p.  176. 
$  Type  Chloromijrum  (Mixosoma)  dujardini. 
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Thu8  thin  form  waH  never  found  c^>exiHting  in  the  ftamo  cyRt  with  Myxobolus 
eyeloides  sp.  nov.  Considering  the  great  frequency  of  oeeurrence  of  the  latter  species 
such  (*oexistence  would  be  exjiected  if  they  were  merely  different  forms  of  one  species. 
Their  i)erRistent  non -association  thus  strongly  reenforces  the  argument  in  favor  of 
their  specific  distinctness,  drawn  from  their  different  characters. 

Tlie  synonymy  is  on  the  authority  of  Thclohan  (letter  to  the  author,  1893).  He 
has  found  Mixosoma  dujardini  upon  both  of  the  fishes  named  above  and  believes  that 
MUller's  and  Dujardin's  figures  represent  tlie  same  si)ecies. 

CEKATOMYXA  TWlohan.  1892. 
Ball.  Soc.  philomat.  Paris,  i\%  pp.  169,  175. 

Definition  (provisional):  Chloromyxidas  with  bilaterally  symmetrical,  transversely 
extended,  sub-isosceles-triangular  spores,  whose  breailth  greatly  exceeds  the  length; 
valves  hollow-conical  with  solid  tips;    si)oroplasm  unilaterally  and  asymmetrically 
situated ;  type  (7.  sphcerulosa  Thdl. 
Ceratomyxa  sphaBruloaa  Th^lohan,  1892. 

Boll.  Soo.  philomat.  Paris,  iv,  pp.  171-^,  175,  Ag.  1. 

MYXIDIIDiB  fam.  nov. 
("Myxidi^ea"  {parn)  Th^lohan.  1892,  BiiU.  Soc.  philomat.  Paris,  iv,  pp.  173,  175.) 

Definition  (provisional,  as  regards  negative  characters) :  PJuenocystes  destitute  of 
antero-posterior,  but  possessing  bilateral  symmetry;  capsules  in  2  groups  iu  the  (right 
and  left)  wings;  no  bivalve  shell;  no  Viicuole;  type  (and  only)  genus  Myxidium  Biitschli. 

MYXIDIirM  BiltechU,  1882. 
Bronn's  Thier-Reich,  i,  t.  38. 

Definition:  Characters  thoriC  of  the  family;  t>7>e  3[.  lieberkUhnii  Btitschli. 
Myzidiixm  UeberkUhnii  BUtschli,  1882. 

Bronn's  Thier-Reich,  i,  t.  38,  f.  12-15. 

Probably  a  second  si>ecies  is  Leydig's  ^^psorosperm"  of  the  bile^ucts  of  i^o/a 
batis.  Mailer's  Archiv,  1851,  pp.  226,  234,  t.  8,  f.  4^. 
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Pajtjt*. 
Annotated  list  of   fishes  ubtained  iu    Montana  and 

Wyoming 41-52 

ABter  Creek 20, 21 

Atlantic  Creek 26,29 

Beaver  Dam  Creek 30 

Beaverhead  River 31,  :r2 

Big  Blackfoot  River 14 

Bitter  Root  River 18 

Blacktail  Deer  Creek 31 

Bonner 14 

Botteler'8  Springs 4,39,40 

Bozeman 40 

Bozeman  Creek 33 

Bridger  Creek 33 

BridgerLako 29 

Browne  Gulch  Creek 17, 18 

Child's  Bed  Rock  drain 4,35 

Clarke  Fork  of  the  Columbia 10.11 

Clarke  Fork  of  the  Columbia,  streams  tributary  to 10-19 

ClasBifled  list  of  waters  examined 9. 10 

Climate  of  the  regiou  examined i 

Columbia  River  basin 10-28 

Columbine  Creek 30 

Cottonwood  Creik 4. 14, 30 

Crawfish  Creek 21 

Davios  Springs 40 

Deer  Lodge 36 

Deer  Lodge  River 15 

Demersvillo 12 

Dempsey  Crock 16. 17 

Depew  Creek 13,  :{7 

Drainage  of  the  rejjion  examined 9 

Firehole  River 32.  54 

Fish-cultural  station,  requirements  for 3.4 

Flathead  Lake 12 

Flathead  River 11.12 

Forests  in  and  about  YeUowstone  Park,  preaervation  of  59. 60 

Gardiner  River 54 

Gardiner  River,  East  Fork .'>:> 

Genera  and  8i>ecie8  referred  to — 

Amblystonia  tigrinum 11,  57 

Antilooai»ra  anierieana 56 

Arctomys 55 

Astacus  gambelli 21 

Bison  bison 56 

Bufo  halophilus 57 

Canis  latraus 56 

Cariacus  macrotis 56 

Cai»tilleia 17 

Castor  canadensis 55 

Catostomos  ardens 22. 42 

catostomus 11, 14. 17.  IH,  36, 42 

discobolus 41 

macrochilus 42 
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(teneraand  species  referred  to — Continued. 

Cervus  canadensi.n 55 

Coregonus  williamsoni 47 

Cottus  bairdi  punetulatus 28,51,52 

Dibothrium  oordioeps 29 

Eretbizou  epixanthus 56 

Euta'iiia  sirtalis  parietalis 57 

Euta^nia  vagrana 57 

Gulo  lusous 56 

Lagomy 8  princeps 56 

Leuciscus  atrarius 22, 23, 46 

gilli 18,44,45 

hyd rophlox 22, 44 

Limna*a  palustris 14, 18 

Lota  lota  maculosa 31. 52 

Margaritana  margaritifera 15 

Mephitis 56 

Mylocheilus  caurinus 18 

Ovis  canadensis    56 

Ptychocheilus  oregoueusis 18, 43 

Raua  pipiens  brachycephala 57 

Rana  pretiosa 58 

Ranunculus 31 

Ranunculus  aquatilis  trichophyllus 18, 37 

Rhiuichthys  dukis 14. 17, 22, 36, 42, 43 

Salmo  niykiss 48-50 

Salmo  irideus 52 

Salmo  trutta  leveuensis 52 

Salmo  fario 52 

Salveliuus  fontinalis 52 

SalvehnuH  nialma 14,50,51 

Sciunis  richardsoni 55 

Tamias 55 

Taxidea  americana 56 

Thyinallus  si;;nifer 47,48 

Ursiis  americaniiA 56 

( Jibbon  River 32, 54 

( ilenn  Creek 38, 39 

Hellgate  River 39 

Horsethief  Sjtrings 4,33.37,88 

Inneas  Lake 23 

Itinerary,  I'.riof  st.itement  of 4,5 

Itinerary.  Detailed  statement  ol 6, 7 

Jackson  Lake 22 

.1  ay  Oei'k 29 

Joeko  River 11 

Lewis  fork  of  the  ColuTiibiii,  .Streams  tributary  to 19, 23 

Lewis  L.ike 20 

Little  Blackfoot  River 14, 35, 36 

Location  of  station,  places  examined  with  reference  to.  34-41 

Lolo  Creek 18, 37 

McClellan  Creek 34, 35 

Madison  River 32 

Mammals  noticed  in  Montana  and  Wyoming 56, 56 
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MiMloB  «;r«ek 


11 

3«,37 

MiMoori  BiT«r  Bttria 2».4l 

MooBtPoweO IT 

N«s  Peree  Creek M 

Objeeto  of  the  expeditkiii 5 

PaciflcCreftk 23,ST 

PeUcn Creek ».3i 

PerwHM  refeiTtd  to  or  qaotcd : 

Albee.  Mr 3« 

Andenon.  George  S 6 

Beadle.  W.  B M 

Bfekford.  W.  M 5.37 

Bielesben;.  N .  J 5, 16. 3« 

Bridger,  Jim 25 

Child,  W.C 4,5.35 

Chieholm,  O.  P 6 

CUphMn,  Bameide 4,5.1131,39 

Conley,  Fmk 5.16 

Cooper,  Walter 6 

Cope,  E.D 5<* 

Cnwmhie,  R.  R 6.33.37.:{8 

Dariee,  W.J 40 

Dntteo.  C.  E 22,31 

Gaooett,  Henry 20 

GUI,  TbeodoTB 45 

Hague.  Arnold 8. 25. 29. 80. 59. 60 

Harwood.  Edward 4,5.6 

Ha7den.F.V 7.8,24,26,33.34,50 

Hofer,  Elwood 4.21,23.25.20,32,54,56,56 

Imee,  W.  A 6 

Jeokina,O.P 4,5.21.39 

Jonee,  W.A 24.25 

Jordan,  Darid  Starr 30, 32 

Lncaa.S.B 31.33.55 

Merriam,  C.  Hart 20, 56. 58 

Morgan.  Thomaa 16 

Moth,  William 4.5 

Pitcher,  Lieut 32. 54 

Power,  T.  C 5 


Person*  rrfcmd  tv  or  qrioCrd— (.'ontiBo^. 

Pratt.  W.B 5« 

RejBolda.  W.  F 24 

S«rgent.  John  I> 22 

Scejoeger.  Lronhani 57 

Tert,  Fredfrick  C 5;-5» 

Trap hagm.  Frank 5. 16 

Walker.  Robert  C 5 

Winatanler.  £.  A 5.  W 

PhTiSeal  featurre  ci the  r^gioo  exAminrd 7-10 

Plaeea  ^zaminrd  with  refrreiMre  to  location  of  station    34-41 

Polecat  Cn«k ;i 

PraaideatCamp 21.22 

PrickIrP<^arCrerk 34 

Pure  water  required  for  a  atati<m 3 

Race-trai-k  Creek IT 

Rattleenake  Cr«ek 4.13.39 

Recommendationa CO 

Red  Rfwk  Rirer 31 

Recee  Creek SO 

Reptiles  and  batrachiana  collected,  annotated  llat  of . .  57-50 

Reqniremente  fur  suceeaafnl  fleh-coltoral  atatkm 3. 4 

Rock  Creek 16 

Senecio  Creek 29 

ShoahoneLake 19.20 

Shoahone  and  Lewi*  lakes 54.55 

Snake  River 19.22 

Station.  placc«  examined  with  reference  to  locating . . .  34-41 
Stocking  waters  of  Yellowstone  National  Park  with 

fish,  resnluof 5»-tt 

Summary  of  report 3.6 

Swan  Lake ^ u 

Swan  River 12.13 

Thoroughfare  Creek 29 

Tincnp  Joe 16 

Two-Ocean  Pass aft-M 

Upper  Yellowstone  River 29 

Waters  examined,  classilied  list  of 9.10 

Wolverton  Spring 40.41 

Yonnt  Peak 99 
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Acknowledgments 62, 63 

Big  White  Oak  Bayou 69 

Buffalo  BajOQ 69 

Clear  Creek 68 

Colorado  River 73, 74 

Cfimal  Springs 73 

Corpus  Christi 71 

Crustacea  coUei^ted,  list  of 89 

Dickiusfm  Bayou 67, 68 

(f al veston  Bay 64. 71 

Galveston  Pocking  Company 66 

Genera  ami  species  referred  to-- 

Alpbeus  beterochiells 9U 

Aiiodonta  cori)ulflnta "I 

AreuH'UH  cribrariuN    80 

Callln«(;t4rn  bastatiis H9 

Cambariinrlurkli 00 

(yttmpoMtorna  anomaluin Tf) 

(yhH'iiobryitiiM  ^iiloHUn Gm 

Cllolavi«llax 715 

(!yiiriii<Nluii  varif^atUH m1 

Dionda  eplscopa 7r> 


Genera  and  species  referred  to— Continued, 

Dorosoma  cepedianum 

Fiindulus  beteroclitns 

pallidus 

similis 

zenicns 

Gambusia  patruelis 

Goniobasis  alexandrensis 

Hippa  ererita 

Hybognatbus  noohalis 

Hybopsia  a'ativaliit  marconis 

Leponiia  pallidus 

Libiuia  dubia 

Limnuea  defiidioaa 

Lucania  parva 

Micnipterus  salmoidea , 

MoUienesia  latipinna 

Noteiui|;uuufi  cbrywoleucus 

NTotropia  cay nga  atrucaudalis 

delectus 

dclicioauB 

fumetis 


M 
84 
84 

86 
88.88 
73 
89 
76 
82 
68 
89 
20 
87 
70 
88 
84 
76 
80 

i   « 

81 


68. 
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(lenera  and  apecies  referred  to— Continued. . 

Notropis  lutrensia 

nocomia 

notemigonoidea - 

nnx 

awaini...'. 

venastns '!'t> 

()p8op<Bodu8  oacnlua 

Paliemonetea  exilipcfl 

vulgaris 

Palasmon  ohionis 

PenjeuH  brasilicuaia 

aetiferus 

Panopeua  depresaua 

herbstii 

texanua 

Petroliathes  armatua 

Phenacobiua  rairabilis 

Phyaa  halei 

Planorbia  bicarinatua , 

lentua 

liedraanni 

Seaarma  cinerea 

Squilla  empuaa 

Tillandaia  recurvata 

aaneoidea 68,  69,  72 


70 
78 
81 

79 
79 

82 
90 
90 
90 
90 
90 
89 
89 
89 
89 
82 
72 

7:i 


72 


89 
90 


72 


99 

72 

87 

85 

86 

87 

85 

71 

72.74 

68 

Hunter  Creek 69.  7(» 

61 

r,;t 

6x 

7<i.  71 

71 


Toseama  oarolinenaia  . . 

TTnio  nndulatus 

Zy gonectea  eacambisD . . . 
f  unduloidea . 

Jenkinai 

notataa 

pulvereaa . . 
Givena  Oyater  Companj*  — 

Ouadalnpe  River 

HoaBton 


Inatructiona  as  to  eharaoter  of  station 

Itinerary 

Kownslar  Place 

Long  Lake 

NechcM  River 

Olmoa  Creek 


Oysters  in  Galveston  Hay 

Persons  referred  to  or  quotcd- 

Hringhurst,  George  A 

Chnreb,  W.D 

Dana.  F.  L 

l)uinble,E.T 

Earll,  H.E 

Frizell.  Josepb  P 

Gilbert,  Charles  II 

Grant,  John  A 


P»ge. 
66 

62 
64 
62 
63 

87 
74 
83 
63 


Gnrley,  K.  K 63. 76 

Hay.O.P 87 

Herndon,  A.  C 62 

Ilettler,  Joseph 62 

Jenkins.O.P 87 

Jordan  and  ( 1  ilbert 80 

Kili>er,  Jacob 68 

Landa,  Joseph 73 

Loosoan,  M 62 

Lubhoek,  J.B 63 

McDonald,  John 63 

McDonald.  Marshall 61.63 

Niehols.Tred  McC 62 

Rathbun,  Mary  J 89 

Runge,  Julius 62 

Russell.  R.  H 72 

Scovell.  J.  T 63 

Singley,  J.  A 63 

Smith,  H.  M 85, 88 

Wilson.  Harvey  T.  D 62 

Wilson.  Robert  E.  C 02 

Woolnmn,  A.J 83 

San  Antonio  River 71, 72 

72 

70 

73 

72 

69 

67 

66 

75-88 

70 

03 


San  Antonio  Springa . 

San  Jatinto  River 

San  Marcos  River 

San  Pedro  Springa 

Sims  Bayou 

South  Galveston 

Swan  Lake 

Texan  finlies,  notes  on 

Trinity  River 

Waters  examined 
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Abbott,  W.  H 91 

Alabama,  liaheries  of i:!8-l4t 

Alligator  industry 91.  112,  l.'>7 

Alligator  trade 137.  liiH 

Canning  industry 136. 154. 171. 184 

Common  and  soientitii-  naims  of  products 99-l(»2 

Comparisons  with  If^Ko   lo7.  lOH 

Fishermen,  iiationalitie.s  of   lU 

Fiah  trade 135,  144.  15».  107.  18 1 

Florida,  tlslieries  of 1  ch  i  :;s 

Hall.  Ansh'y  'M 

Lobsters,  plant4Ml  in  Galveston  Bay '.'7 

Louisiana.  ti.><li«ries  ot' l."»5  171 

Miasissippi,  tisht-ries  of 145-154 

Names  of  fishes.  moUu.sks,  etc 99-102 

Oyster  canning 136. 154, 169 

Oyater  trade 135. 136. 1 44.  154.  171. 184 

Pound-net  fishing,  obstacles  to 95 

Race,  Edward  E 95 


Shoi"e  industries  of — 

.Maliania 144 

FL.rida 135-138 

Louisiana 171 

^Ii^^.^i.^sipI>i  153-154 

Texas 184 

Shrimp  canning 154, 171 

Shrimp  trade 171 

Spon;;e  trade 137 

Strvt  nson.  Clinrlr.s  H    91 

r;ihular  stateni«'nts : 

1.  \"alue  of  lisli  and  i>tlM  r    produrtn  taken  with 

earll   prin<'ipal    foiin  of  ap[>aratus   iim«m1   in 
(Juir  li««l»eries  in  lK9(i 96 

2.  liiirs  of  vessels  employed  in  lislieries  of  (Julf 

n-gion  in  1890 : 97 

3.  Numherof  jM'r-*(mseni:aged  in  tisheriea  of  (jrulf 

Statea  in  1890 104 
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i.  y«tkiBalitj  of  penouM  engaged  ia  flaberiea  of 

Gulf  KUteainlWO 104 

ft.  laTmtmettt  in  ii»b«ni''^of  Golf  SCalm  in  1890       104 

6.  ProducU  of  fliiberi«'ii  of  Golf  KUtea  in  IMO..  104-106 

7.  Percentage  of  quantity  ami  valoe  of  each  ap«»- 

eie»  taken  In  fiaheriea  of  Gnlf  SUt«a  in  1»0.      106 

8.  Couparativa  table  abofHu;;  extent  of  flsberieii 

ofGulfKtat«ainl880andlMW 106 

9.  (JomparatiTe    table    abowitig   by   State*    tbe 

oyfter  yieM  of  Gulf  SUtea  In  1880  and  1890.      108 

10.  Peraona  employed  in  Anticsrie*  of  went  coaat  of 

Florida 109 

11.  Kationalfty  of  penif>n8  engaged  in  fiaheriea  of 

'    waNt  coaat  of  Florida 110 

12.  Apparatus  and  capital  employed  in  finheries  of 

weatcoaatof  Florida 110 

15.  Produrtaoffiaherit^flof  west  Cfiaat  of  Florida..      Ill 
14.  Hhowing  by  counties  the  numl>er  of  perMonn 

employed  iu  fisheries  of  west  coast  of  Floriila 

inl889andl800 112 

1ft.  Showing  by  counties  the  apparatus  and  capital 
employed  in  fisheries  of  weat  coast  of  Florida 
in  1889  and  1  two 113-115 

16.  Showing  by  counties  and  species  the  yield  of 

fisheries  of  west  coust  of  Florida  in  1889  and 

1890 116-118 

17.  Showing  by  counties  and  si>i«ies  the  yield  of 

vessel  flsherii^  of  vrisnt  coast  of  Florida  in 

1889  and  1890 119-120 

18.  Showing  by  counties  and  species  tho  yield  of 

shore  fisheries  of  west  coast  of  Florida  in 

1889  and  1800 121-128 

19.  Summary  by  customs  districts  of  vessel  fish- 

eries of  west  coast  of  Florida  in  1889  and 
1890 124 

20.  Showing  by  customs  districts  and  species  the 

yii*ld  of  vessel  fisheries  of  west  coast  of 
Florida  in  1880  and  1890 12ft 

21.  Showing  by  counties  and  apparatus  tho  yield 

of  V4Msel  flsherien  of  west  ooaat  of  Florida  In 
1H89  and  1890 126-128 

22.  Hhowing  by  counties  and  apparatus  the  yield 

of  shore  fisheries  of  west  coast  of  Florida  in 
1880  and  1890 128-134 

2<'l.  Wholesale  fish  trade  of  west  coast  of  Florida 

in  1880  and  1890 l»ft 

24.  Wholesale  oyster  traile  of  west  ooast  of  Florida 

in  lH89andlH0O 136 

26.  Oyster-canning  industry  of  west  ooaat  of  Flor- 
ida in  1880  and  IHOO l.HO 

26.  Wholesale  green-turtle  trade  of  west  ooast  of 

Florida  in  1889  and  1890 136 

27.  Wliolesnle  s|»onge  t  nule  of  wi^t  ooast  of  Florida 

in  1889and  180(1 137 

'iri.  Wholesale  alligator  tnule  of  west  coast  of  Flor- 
ida in  1889and  IHDO 138 

20.  Persons  em  ploy  ml  in  Alabama  fisheries 130 

30.  Xationallty  of  pi^rsons  engagml  in   Alabama 

flsherit^ 139 

31.  Apparatus  and  oapital  employed  iu  Alabama 

fisherteH i:i» 

3'JI.  rnHluotrt  t>f  .Vluhainu  Ihlirno.H UO 

<t:<.  Sh(»>\  iuK  by  (-ouiitii«}»  tiiiMiumlH^r  v»r  pt^rnouN  v\\\ 

ployed  iu  Alalmuiu  Usherioii  iu  1880  sud  XAM).        UO 


>  Tabular  sUtemeats—ContiBiMd. 

34.  Showing  by  oooatirs  tbeapparatoa  and  capital 
employed  In  ai«i>»iw  fisberles  in  1889  and  1890      141 

35.  Showing  by  eoantivs  and  apecaga  the  yield  of 
AUbamafiabenesin  ISaOaadUOO 141 

36.  Showing  by  counti«-.«  the  yield  of  Alabama  rea- 
ael  fisberira  in  1889  and  1800 142 

37.  Showing  by  coonties  and  speciea  the  yield  of 
AUbama  shore  flaberiea  In  1889  and  1890 142 

38.  Showing  by  eonntiea  and  apparatua  tbe  yield  of 
Alabama  shore  fisheries  in  1889  and  1890 143 

39.  Wholesale  oyster  trade  of  Alabama  in  1889  and 
1890 144 

40.  Wholesale  fish  trade  of  AUbama  in  1889  and  1890      144 

41.  Persons  employed  in  Mississippi  fisheries 140 

42.  Nationality  of  ]>er8on8  employed  in  Mississippi 
fisheries 146 

43.  Apparatua  and  capital  employed  in  Missiaaippi 
fish  eri«*s 146 

44 .  Products  of  Mississippi  fisheries 147 

•45.  Showing  by  counties  the  number  of  persons 

employed  in  Mississippi  fisheries  in  1880  and 

1890 147 

46.  Showing  by  counties  the  number  and  value  of 
vessels,  boats,  apparatus,  etc.,  employed  in 
Mississippi  fisheries  in  1889  and  1890 148 

47.  Showing  by  counties  tlie  yield  of  Mississippi 
fisheries  iu  1889  and  1890 149 

48.  Showing  by  species  and  couuties  the  yield  of 
Mississippi  vessel  fisheries  in  1889  and  1890..      150 

40.  Showing  by  counties  and  species  the  yield  of 

Mississippi  shore  fisheries  in  1889  and  1800. . .      151 

50.  Showing  by  apparatus  and  species  the  yield  of 
Missiaaippi  shore  fisheries  in  1889  and  1890..  152-153 

51 .  Canning  industry  of  Mississippi 154 

52.  Showing  by  counties  the  wholesale  oyster- 
packing  trade  of  Mississippi  in  1889  and  1890.      154 

53.  ^Vllolesale  fish  trade  of  Mississippi  in  1889  and 
1890 154 

54.  Persons  employed  in  Louisiana  fisheries 166 

65.  Showing  tho  nationality  of  persons  engaged  in 

Louisiana  fisheries  in  1889  and  1890 156 

56.  Apparatus  and  capital  employed  in  Louisiana 
fisheries 157 

57.  Products  of  Louisiana  fisheries 157 

58.  Showing  by  imrishes  the  number  of  persons  em- 
ployed in  Louisiana  fisheries  in  1889  and  1800.      168 

59.  Showing  by  parishes  the  apparatus  and  capital 
employed  in  Louisiana  fisheries  in  1889  and 
1890 158-160 

60.  Showing  by  parishes  and  species  the  yield  of 
Louisiana  fisheries  in  1889  and  1890 160-162 

61.  Showing  by  parishes  and  species  the  yield  of 
Louisiana  vessel  fisheries  in  1889  and  1890.  . .      163 

02.  Showing  by  parishes  and  species  the  yield  of 

Louisiana  shore  flsheriei*  iu  1889  and  1890  .  ..163-165 

63.  Showing  by  parishes  and  apparatus  the  yield  of 
T^uisiana  vessel  fisheries  in  1889  and  1890  ..166-107 

64.  Showing  by  parishes  and  apparatua  the  yield  of 
LouiMiana  shore  fisheries  in  1889  and  1890  ..167-170 

6A.  Wholesale  oyster  trade  and  the  canning  of  oys- 
ters and  shrimp  iu  Louisiana  in  1889  and  1800 .       171 

fifl.   Wholesnh'    frt»shtlsh    and    shrimp    trades   of 

iHtuiniiuta  in  lSS9an«l  IWH) 171 

07    Torsons  employoil  iu  Texas  fisheries 173 
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REPORT  ON  THE  FISHERIES  OF  THE  GULF  STATES— Continued. 
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Tabular  itatemenU— Continned. 

68.  Nationality  of  personH  engaged  in  the  flsheriee 

of  Texas 

OB.  Apparatus  and  capital  employed  in  Texas  fish- 

eries 

70.  Products  of  Texas  fisheries 

71.  Showing  by  counties  the  number  of  persons  em- 

ployed in  Texas  fisheries  in  1889  and  189U 

72.  Showing  by  counties  the  apparatus  and  capi- 

tal employed  in  Texas  fisheries  in  1889  and 
1890 

73.  Showing   by  counties  and  sjiecies  the  yield  of 

Texas  fisheries  in  1889  and  1H9U 176-177 


173 

173 
174 

174 


175 
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Tabular  statements — Continued. 

74.  Showing  by  counties  and  species  the  yield  of 

Texas  vessel  fisheries  in  1889  and  1890 178 

75.  Showing  by  counties  and  spcM?ies  the  yield  of 

Texas  shore  fisheries  in  1889  and  1 890 17»-180 

76.  Showing  by  counties  andapparatiis  the  yield 

of  Texas  shore  fisherioH  in  1889  and  1890 181-184 

77.  Whoh'Kule  oyster  and  tisli  trades  and  turtle  can- 

ning of  Texas  in  1889  and  1800 184 

Texas,  fishrrie.s  oC * 170. 184 

Turtle,  cjuinin^ 184 

Turtle  tradf 136 

VesHels,  rigs  of.  represented  in  Gulf  fisheries 96.  •J7 


REPORT  ON  A  COLLECTION  OF  FISHES  FROM  THE  ALBEMARLE  REGION  OF  NORTH  CAROLINA. 


Albemarle  Sound J  86 

Common  names  of  fishes  of  the  Albemarle  region,  list  of      188 

Davis  Bay 18) 

Economic  fishes  taken  in  189<i.  tabular  statenuMit  of . . .       18U 

Edenton 193 

EdentonBay 193-196 

Ellrabeth  City 189 

Genera  and  species  referred  to : 

Acbirus  fasciatus 196 

Acipenser  sturio  oxyrhynchus 190. 19;{,  198 

A  mia  calva 1 90. 193;  198 

Ameiunis  albidus 190, 191, 198 

nebulosus 190, 194. 198 

iElurichthys  marinus 194 

Anguilla  chrysypa 191, 195. 199 

Aphredoderus  sayanus 199 

Brevoortia  tyrannus 191, 195 

Cambarus  blandingii 193 

acuta 197 

Centrarchidie 197 

Centrarchus  macropterus 199, 200 

Chsenobry ttus  gulosus 196, 199, 200 

Clupea  jestivalis 191, 195, 199 

mediocris 195. 19t) 

pseudoharengUH 101, 195. 11>9 

sapidissima 191. 195. 199 

Cyprinus  carpio 190,199 

Dorosonia  cepedianum 191, 195, 199 

Ennearanthus  obesus 199 

simulans 196 

I!rimyson  sucetta 194 

Etheostoma  nigrum  olmstedi 192, 196, 200 

Fundulus  diaphanns 191, 195, 199 

Gamlmsia  patruelis 191. 193, 195, 199 

Hybognathus  nuchalia 190, 194.  199 

Lepomis  auritus .• ...      196 

gibbosus 192. 190.  2i)0 

pallidus 190. 2(M) 

Lucius  americanus 195. 199 


(Jeiifra  and  spocics  referred  to — Continued. 

Lucius  reticulat us 191, 196,  IW 

Mrnidia  beryllina 192, 195 

Micropterus  8:dmouh!H    192,196.200 

Morune  anu;ri<-ana 192, 196, 200 

MoxoHtomu  auisurum    '    198 

crassilal)n; 194, 198 

My  riophy  Hum 193. 196 

Xotemigunus  rhrysoleucus 191. 193. 199 

NotrnjuH  hudsonius 190, 194 

iiiveus 194 

whippki 194 

Pala>monetos  exilipt's 189. 193 

Paralichthys  lethcwtigma 196. 200 

i  Perra  tlavesc^jns 192. 196. 200 

Pomo.vi.s  spanddes 192. 196  199 

I  Quurimuna  gyrans 192, 195. 199 

RoccuH  lineatus : .  192, 196. 200 

'  Semotilu.H  utromaoulatu.s 199 

'  Stizostcdion  \  it nMim 192, 196, 200 

j  Tylosurus  marinus 191, 195 

Introiluctory  note 185-187 

i  Pasquotank  River 189-192 

Persons  referred  to  or  quoted : 

Evemiann,  Barton  W  194 

Gilbert.  Charles  H 194 

Jordan,  David  Storr 185, 187, 192,  IW,  198 

Kendall,  W.C 192 

Leary,  J.  L 194. 195 

Rathbun.  Richard 185 

I  Skinner,  H.G 195 

Worth,  S.  G 198. 199, 200 

I  Waters,  George 190 

Plymouth  and  vicinity 197 

I  Reedy  Point 193 

Kounoke  Ri vor 197-200 

Specific  names  of  tishrs  of  the  .\lbemarli»  region,  list  of.       187 

I   Tabular  statement  of  e<:onumic  tishes  taken  in  1890 186 

Weldon 197 


OBSERVATIONS  ON  THE  SPAWNING  HABITS  OF  THE  SHAD. 


Albemarle  production 206 

Chapman  Point 204 

Daily  average  temperaturf,  intiuence  of 206 

Delaware  River  production 204. 205 

Ferry  Landing 204 

Fort  Washington  seine  production  for  1887  and  1888. . .  205 

Fort  Washington  seine,  record  of  operati<ms,  18h7-1891 .  202 

Inequalities  in  production 202 


Movements  of  shad  controlled  by  t«!mperatur»' 

Potency  <»f  creeks 

Potomac  River  production 

Shad-egg  pnsluct ion  of  the  Potomac  River.  1888-1891 

Shad  ova  on  Potomac  River,  c^ost  of 

Spawning  region  of  the  shad 

Stony  Point 

Sutton  Beach  fishery 


205 
205 
203 
204 
201 
201 
203 
203 
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AQUATIf  IXVERTEBRATE  FAI'XA  OF  THE  TBLLOWSTOSB  NATIONAL  PARK.  WYOlfTSG. 

AXD  THE  FLATHEAD  REGION  OF  MONTANA. 


P«|P»-- 

ACrial  aooiid.  note  on 215 

BridseCroek 227 

Bridge  Baj 2» 

DUciuakAor  tbecolfei-ticMm 21:^214 

Dncriptions  of  specicM  and  rarieiie* 3M^2M 

DackLake 230 

ExpUnatkn  of  pUtea 25^ 

Flathead  Lake 23^p« 

Flathead  River  avatem 33*-2J» 

Genera  and  apeciea  rtrferred  to : 

Arroperaa  leococffdialaa 222. 23u.  232 

Agabaa 233,  »4 

Agrioa 218. 230. 2:C.  233.239 

AgrioniiUB 219. 230 

Alona 2:J5.2»».232.2» 

AUorrbnitea 216. 219. 221. 227. 3» 

denUU 214. 218. 219. 23u.  225. 23U.  232. 233. 

238.239 

inennin 225*  227. 238. 229 

AmnkoU 220,229 

Amphipoda 218 

Annelida 233 

Auloatama  lacoatriB 2i8 

Boamina 216. 227. 138 

longiroatria 222 

Casnia 222 

Candona 230 

Ceriodapbnia 214.227.232.233 

reticulaU 232.233 

Chctogaater 233 

Chara 228,231 

ChirbnomuH 214. 217. 218. 219. 220. 222. 225. 228. 227. 228. 

231.232.233,234.235.238.239 

Chjdorua 216,218,231,232 

spbericna 225. 227. 229. 232. 23:» 

Cladocera 225.233,240.244 

Cladopbora 215.222 

Clepaine 220,225.228,227,231,234,235.239 

elegane 220 

omata 232 

Ccelambas 219 

Coleoptera 227,239 

Culy  mbet«a 233 

ronochilua 219,220,226,227 

leptopaa 225, 229, 256 

volvox 219 

Copepoda 233,247,255 

Coretbra 214. 220. 228, 230. 233. 234 

Coriaa  . .  .214, 217. 218. 219, 220. 226, 227. 228. 232. 233. 235, 239 

Crustacea 238 

Colex 218 

Culicid* 227 

CyclopH 214. 216.  220. 225. 227. 231  232. 233. 235, 238 

caplUlferuB 248-249 

«>Tinu« 216. 21 8. 2-J2.  225, 230, 2:i«,  239 

minnilua 216. 225. 230.  247 

Hcrratiia 247, 248 

HerralatUB 216, 21«,  22.'>,  229 

thomasi ZiH,  24'J-2r>9 

(;ypriH 21G.  21f»,  22.''».  220.  227.  228, 2:i2.  2:J9 

harhat  um 227,  228.  244-246 

^rauiliH 24fJ 

Daphuella 220.227 

brachyura 221.  222 


G 


and  aperiea  rrfrrred  to— Coatinned. 

Daphnia 214. 218. 227.  tn 

aagnlifera 218. 290 

arruaia 2C 

riatbratA 95.210-241 

denuta 244 

denUfera  940,20-344 

palex ..  .214. 216. 218. 225. 226. 227. 228, 230. 2S.  211, 

237.218.242.243 

polex  rar.  policaria 212-243 

MrhoMlleri 231.232.233.234 

tborata 237. 238. 2».  241. 242 

DaphBiidif 


griaeualriatoa 234 

Diptera 218 

loa. .  .216. 217. 218. 219. 230. 221. 222. 23S.  227. 228, 229 


leptopoa 

Untoni 216. 225. 239. 231. 232, 213. 2M.2tS, 


piacm* 

ahoabone  .214. 216. 219. 221. 225. 229. 2e.  20, 90), 


aicflia 216. 219. 222, 22&.  291. 29,  SB 

aUgnalia 251.253 

Dilllogia 

globnloea 

Dytiacid* 218,232.233,238.29 

Ecbinopyxis 222 

Ephemera 220 

Epbemeride 227.29 

Epiacbnra 220 

lluviatUia. 254 

lacnatris 254, 255 

nevadenaia  colnmbue 238, 29. 2S4-256 

nordenakioeldii 254 

EnryoercQB 232. 238 

lamelUitnfl 218. 222, 227. 29 

Gammama 216. 217. 219. 221. 225. 226. 227. 230. 232. 233, 

235,238 

robuatoa 216. 218. 219. 228, 229, 29 

Grapboderea  faaoiaticollia 29 

Gregarin» 216 

Haliplaa 228.230,235 

Helopediiun  gibbemm 219. 222. 234 

Hydaticiia 232 

Hydracbnidffi 218.29.228,29 

Hydra  fuaca 220.222 

Hydropbflidae 238.29 

Hydropbiloa 217,220 

Hf  dn>poru8 232, 233 

HygrotrechuH 228. 231 

Lacinularia  aocialis 214 

I^ptodora 238 

hyalina 222,29 

Libellula -'-      232 

LibelluUda 217 

LibeUoliDiP 2:« 

Liranaa 227. 228, 229. 232. 233. 238, 239 

MaiTotbrix 227. 232 

Melaniida' 220 

M  «»nost  vhi 228 

(orniita  229 
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Genera  and  species  referre<l  to— Continued. 

MonoAtylaovata 256 

Naidomorpha 230 

Nelumbium 256 

Nephelis 220. 235, 239 

4  striata 219, 220 

raaculata- . .  .218, 220,  221. 226.  228,  230.  232. 234, 239 

obscura 210 

Neuronia 217, 221 

Notonecta 217, 218, 219. 231, 232, 233 

Nuphar 218, 220 

OligochaBta 219, 226 

OscUlaria 229 

Ostracoda 244-246 

Paludinida? 220 

Physa 217, 218, 219, 220.  '^22. 226, 227. 228, 229.  233, 235, 

2:J8,  239 

Phryifaneidaj 210.  2:53 

Piaidium. . .  .217.  218, 219,  220,  222,  220. 229.  231,  2:i2.  284,  235. 

238.  239 

Planorbis 220,  229, 232,  233, 238,  239 

exacutus 227 

Plumatella 238. 239 

Podnrida) '228, 230 

Polyphemus 218.  227, 228 

pediculuH 216, 220, 222. 225,  2'28.  229, 232 

Polysoa 220 

Potamogeton 215, 222 

Pristinalacustris 238 

Protozoa 25(f 

Rotifera 256 

Salmo  mykiHH 228 

Scapholeberia 238 

mucronatus 218,  225, 229, 230, 232 

Sida 238 

iTvstallina 220,  230.  231.  238,  2.39 

SimocephaluH 220 

vetulus    227,  230.  231 .  233 

Simuliuuj 228.  229 

Sphaeriuui 232 

Spongilla 217.  226,  232.  234 

fragilis 239 


P*ge. 

(lenera  and  species  referred  to— Continued.  ^ 

Stentor 230 

iji^neus 230 

.  var.  fuli^iinosus 256 

Stylaria  lacustris 222 

Tabanidas 227 

TnrbeUarift 233 

Unionidrf- 220 

Valval* 220, 228 

Vau<heriii 222 

Gardiner  Lakelet 232 

Gardiner  Jiivt-r  Sy.steiu 231-233 

(inbe  Lake 234-235 

Heart  Lake 220-222 

Introductory 207 

Lake  of  tbe  WotnLs 230 

Lewi.s  Lak«' 218-220 

Madi.sou  RiviT  System 234-235 

Mary  Lake 234 

PersouH  referred  to: 

Birge,  E.  A 244 

Boutelle,  F.  A 210, 211- 

Bro<le.  n.  S 212 

Evennann.  B.  W 207,  212, 213 

Harwoml,  E.  L 207 

Hofer,  Ehvood 208, 211 

.Ionian,  David  S 207 

Linton,  Edwin 207, 208, 209, 218 

Lucas,  E.  R 210,  231 

McDonald,  MJirshall 207 

I'archen.W.  U 212 

Pelican  Creek 227 

SboHbon*^  Lake 214-218 

Small  pond.H,  C(»lIe(rtions from 232-233 

Snako  River  Sy.Htem 214-222 

S4Mla  Butte  Creek 22» 

Swan  Lake 231-232,  239 

Trip  of  1><90 208-211 

Trip  of  1H91 212-213 

Twin  Lakes 231 

Vellow.stone  liiver  System 223-230 

VellowHtoiie  Lake 223-229 


NOTES  ON  A  COLLECTION  OF  FLSIIES  FROM  THE  SOUTHERN  TRIBUTARIES  OF  THE 
CUMBERLAVI)  RIVER  IN  KENTUCKY  AND  TENNESSEE. 


Beaver  Creek 

Big  South  Fork  of  the  Cumberland  River 2*'^- 

Brimstone  Creek 

Canada  Creek 

Canev  Fork  River 

Cumberland  River 

Eagle  Creek 

Little  South  F«»rk  of  tlie  CmnlMrhiiHl  Jiiver 

New  River 

Obeys  liiver 263- 

Otter  Creek 

Roaring  River 

Rmk  CYeek 

Round  Lick  Creek   

Species  enumerated  in  li.'*t.s  : 

Ambloi)lite.s  rupestria 262,  263.  2(U. 

Amblystoma  punctatum 

Ameiurus  natalis ,. 260, 

uebuIosu^4 264. 

Aplodinotus  grunniens 262. 

Campostoniaauomalum.  .260.  261. 2?2.  263.  264.  265  206, 


266 
2<W 
267 
267 
262 
26.'. 
■HVA 

•j«;6 

■J«u 

•_'6:» 

266 
•_'63 
267 
261 

268 
2<i8 
261 
260 
2<)5 
267 


.Sj)eeie.s  enumerated  in  hnts  -Continued. 

T'liniHomns  ervtliro^a.ster 263.  266 

Cato.stoimis  iii^ri«  aiirt     26u.  262,  263.  264, 265. 266, 267 

lens  326 

Clupea  <lii  v.««()eliIori.s 204.265 

Cottu«^  l.Mirdi 261.263,265,268 

EtIieoHtom.i  aapro 262,  265, 268 

ld»nni<.ides 2(>0.  261.  262,  203,  264,  266, 268 

canmrmii 268 

(  aprodes       -jfiO.  261 ,  262.  264.  265.  266, 268 

eiiu-reuin 264,268 

iOTul.Mim 263,205,266,268 

(Optlandi 265 

evides 262,264 

ma(T<M-e]t!ialuin 264,268 

obeyenn*-       265.206.268 

ruftdineatum    26  i.  261,  262,264.  268 

simoterum  atripinnis     .  .260,  261.  262,  264.  268 

H(|u<imiceps 260. 261 

Htigmjeum 262, 265. 268 

zonale 266 
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